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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington,  D.  C,  September  2,  1889. 
Sir  :  In  accordance  with  the  acts  of  Congress  and  the  directious  of 
the  Secretary  of  Agriculture  in  conformity  therewith,  it  is  the  duty  of 
this  office  not  only  to  indicate  lines  of  inquiry  and  furnish  such  advice 
and  assistance  as  will  best  promote  the  objects  for  which  the  agricult- 
ural experiment  stations  are  established,  but  also  to  "  compare,  edit, 
and  publish  such  results  "  of  their  work  as  may  be  deemed  necessary. 
There  is  a  very  general  demand  for  brief  accounts  of  the  current  work 
of  the  experiment  stations  and  kindred  institutions  in  this  country. 
To  make  such  a  current  record  more  serviceable  it  should  be  published 
regularly  and  as  promptly  as  practicable. 

I  have  the  honor  to  transmit  the  first  number  of  a  publication  en- 
titled Experiment  Station  Record,  which  is  an  attempt  in  this  direction. 
Its  principal  contents  are  abstracts  of  bulletins  and  a  list  of  publica- 
tions of  the  experiment  stations  and  of  this  Department  received  at 
this  officafrom  January  1  to  August  15  of  this  calendar  year. 
Respectfully, 

W.  O.  Atwater, 

Director. 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 
8466— No.  1 II  IX 
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IN'TFU)I)i;(JTI()N. 

Ill  piirHiiaiico  of  tin;  plan  aiiiioiiiiccd  in  the  introduction  to  Part  1  of 
tJM',  Dif^cst  of  Annual  licpoit.s  of  the  Agricultural  lO.xpcrinient  Stations 
ill  Mic  United  States  for  ISHS  (l-^xperiment  Station  liiiilctiu  No.  2),  the 
publication  of  al)stracts  of  station  bulletins  of  the  current  year  is  here 
begun. 

Tli(!  Digest  of  It('i)orts  for  1888  is  inteiMled  to  include  such  outlines 
and  (h'tails  of  the  station  work  as  will  be  most  useful  for  [)ertnaiient  rec- 
ord and  convenient  reference.  It  will  give  a  fair  idea  of  the  condition  of 
the  experiment  station  enteriirise  in  the  United  States  in  that  year. 
The  aim  here  is  simi»ly  to  make  a  current  record,  in  brief  outline,  of  the 
results  of  exjierimeiit  station  and  kindre<l  work.  The  effort  has  been  to 
give  such  a  rapid  and  concise  synopsis  of  the  contents  of  bulletins  as 
will  enable  the  busy  worker  to  readily  ascertain  what  is  going  on  at 
the  stations  in  various  lines.  It  has  not  Ijeen  i)racticable,  however,  to 
adhere  strictly  to  this  j)lan.  Aside  from  those  difficulties  inherent  in 
every  new  enterprise  of  the  kind,  the  main  embarrassment  has  arisen 
from  the  diverse  character  of  the  material  in  the  l)ulletins.  These  vaiy 
from  l)rief,  popular  summaries  of  (lui  results  of  investigations  at  the  sta- 
tions and  elsewhere  to  detailed  accounts  of  elaborate  experiments.  To 
iii(;lude  within  narrow  limits  anything  like  a  consistent  exliil)it  of  bul- 
letins so  widely  dillereiit  in  scope  and  method  of  treatment  is  well  nigh 
iiiipossil)le.  Naturally,  therefore,  certain  bulletins  containing  much  val- 
uable work  have  received  scant  notice  here.  It  is  hoped  that  serious 
omissions  may  be  supi)lied  in  a  more  detailed  digest  of  station  work  for 
1889.  It  may  Ix;  added,  however,  that  without  regard  to  the  i)erplexities 
imposed  on  this  ollice,  as  here  indicated,  it  seems  not  improbable  that 
the  stations  will  be  gradually  forced,  by  circumstances  peculiar  to  them- 
selves, to  distinguish  l)etwe(Mi  tluj  small  and  numerous  l)ulletins,  issued 
in  large  editions  for  the  informal  ion  of  practical  farmers,  and  those  full 
and  accurate  reports  of  experiments,  with  which  alone  the  demands  of 
the  scientist  can  be  satisfied,  and  whi(;li  are  to  be  stored  in  libraries  as 
the  i)ernian(Mit  evidence  of  the  industry  and  success  of  the  investigators. 

1 
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Besides  the  abstracts  of  station  literature,  it  is  proposed  to  include 
in  the  Experiment  Station  Record  brief  accounts  of  the  publications 
and  work  of  this  Department  and  such  information  for  station  workers 
and  others  interested  in  agricultural  science  as  may  from  time  to  time 
be  deemed  advisable.  In  this  number  will  be  found  a  list  of  the  publi- 
cations of  the  Department  from  January  1  to  August  15, 1889,  as  well  as 
a  list  of  station  bulletins  received  at  this  office  during  the  same  period. 


The  Experiment  Station  Eecord  will,  if  the  present  plan  is  carried 
out,  be  issued  in  numbers  to  be  paged  continuously  and  form  a  volume 
of  six  or  more  numbers  for  each  year.  Indexes  of  names  and  subjects 
will  be  published  for  each  volume. 


The  publications  of  the  Office  of  Experiment  Stations,  issued  and 
planned  for,  are  divided  into  six  classes  : 

1.  Uxperiment  Station  Record. — A  current  record  of  the  work  of  ex- 
periment stations  and  the  Department  of  Agriculture,  and  topics  of 
kindred  interest. 

2.  Experiment  Station  Bulletins. — These  contain  fuller  accounts  of 
matters  of  importance  to  station  workers  and  others  especially  inter- 
ested in  agricultural  science. 

3.  Farmers^  Bulletins — Short,  clear,  and  practical  statements  of  the 
results  of  experiments  at  the  stations  and  elsewhere.  These  will  be 
issued  in  large  editions  for  general  distribution. 

4.  Miscellaneous  Bulletins. — These  treat  of  a  variety  of  subjects  more 
or  less  closely  connected  with  agricultural  science. 

5.  Monographs. —  ThQ^Q  are  planned  to  treat  of  special  topics  in  agri- 
cultural science,  in  considerable  detail,  and  are  intended  for  reference 
and  for  the  use  of  specialists. 

6.  Circulars. — These  are  brief,  frequently  intended  as  letters,  and,  as 
a  rule,  of  transient  importance.  They  are  issued  in  very  limited  num- 
bers for  restricted  circulation. 

As  most  of  the  publications  of  the  office  are  printed  in  comparatively 
small  editions,  it  is  very  desirable  that  persons  making  requests  for 
them  should  state  specifically  wljich  publications  they  desire.  While 
the  Department  wishes  its  publications  to  be  widely  distributed,  it 
is  equally  desirous  that  none  of  them  shall  be  wasted.  Applicants  are 
requested  to  ash  for  only  what  they  tcish  to  use.  Except  in  special  cases, 
the  office  can  not  undertake  to  supply  full  sets  of  its  publications.  Cir- 
culars, in  particular,  will  be  sent  only  to  those  for  whom  they  are 
specially  intended.  A  list  of  publications  already  issued  is  given  on 
page  50. 


ABSTRACTS   OF  BULLETINS  OF  M  AGRICI'LTURAL  EXPERIMENT  STATIONS 
THE  UNITED  STATES  FROM  JANUARY  TO  JUNE,  1889. 


PART    1. 


AT^ABAMA. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical  Col- 
lege of  Alabama. 
Department  of  the  Agricultural  and  Mechanical  College  of  Alabama. 
Location,  Auburn.  Director,  J.  S.  Newman. 

BULLETIN  NO.  3  (NEW  SERIES),  JANUARY,  1889. 

Report  of  Agriculturist,  J.  S.  Newman  (pp.  3-10.) 

Exiieriment  icith  corn  (pp.  3,  4). — "  The  object  of  this  experiment  was 
to  inquire  if  corn  could  be  grown  profitably  upon  land  which  chemical 
analysis  classes  as  practically  sterile."  The  soil  is  a  sandy  drift  with 
no  clay  within  3  feet  of  the  surface.  When  the  Station  took  charge  of 
it,  it  had  been  '^  worn  out"  and  had  grown  up  to  stunted  pines  and 
broom  sedge.  The  season  was  very  unfavorable.  The  chemical  analysis 
of  the  soil  is  given,  and  the  product  of  10  acres  fertilized  with  compost 
of  cotton  seed,  stable  manure,  and  English  superphosphate  (1,000  pounds 
per  acre)  is  compared  with  that  of  one  acre  of  unfertilized  soil  of  the 
same  quality.  The  net  profit  on  the  fertilized  land  was  $5.56  j)er  acre, 
on  the  unfertilized  $2.49. 

Experiment  icith  fertilizers  on  ground  peas  (p.  4). — This  was  under- 
taken with  the  hope  of  discovering  a  remedy  for  the  tendency  of  this 
crop  to  produce  faulty  pods  (pops)  on  sandy  soil.  Lime,  superphos- 
phates, kainit,  cotton  seed  meal,  singly  and  in  combination,  and  com- 
post were  used.  Air-slaked  lime  gave  the  largest  per  cent  of  good  p^  as, 
and  "complete"  fertilizers  gave  the  smallest. 

Experiment  with  sweet  potatoes  (p.  5). — To  compare  the  effects  of  dif- 
ferent fertilizers.     Results  are  given  in  tabular  form. 

Fertilizers  for  turnips  (pp.  5-7). — Trials  were  made  with  the  Norfolk 
variety  of  turnips  on  twenty-two  plats.  Superphosphate,  raw  phos- 
phate, kainit,  sulphate  of  ammonia,  cotton-seed  meal,  and  cotton- 
seed-hull ash,  singly  and  in  various  combinations,  and  cow  and  horse 
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manure  were  used  on  different  plats.  The  effects  of  planting  the 
turnips  G  inches,  1  foot,  and  2  feet  apart  in  the  drill  were  also  tested. 
The  variations  in  the  duplicate  uniuanured  plats  were  wide.  The 
fertilized  plats  were  not  duplicated.  The  results  are  stated  in  tabular 
form. 

Taking  the  yields  as  actually  obtained  on  the  single  plats,  kainit 
brought  a  larger  yield  than  any  other  single  substance,  while  phosphates, 
which  are  frequently  regarded  as  a  specific  for  turnips,  seemingly 
increased  the  yield  but  little.  There  was  little  apparent  difference  in 
effect  between  raw  phosphate  and  superphosphate.  Cow  and  horse 
manure  did  not  bring  yields  which  compared  favorably  with  those 
produced  by  one-twentieth  the  weight  of  artificial  fertilizers.  One  foot 
seemed  the  most  advantageous  distance  between  plants. 

Comparison  of  varieties  of  turnips  (pp.  7,  8). — "Twenty-five  varieties 
of  turnips  were  planted  August  23  upon  thin,  sandy  land,  well  manured 
broadcast  with  compost,  cotton-seed  meal,  and  cottonseed-hull  ash." 
Earliest  Bloomsdale  Eed  Top  was  the  earliest  of  the  twenty  five  varie- 
ties; Milan  Strai)  leaf,  second;  Early  Flat  Dutch  Strap-leaf,  third; 
Purple  Top  Strap-leaf,  fourth ;  and  Large  Early  Eed  Top  Globe,  fifth. 
White  Globe  and  White  Globe  Strap-leaf  seemed  to  be  identical.  De- 
tails are  given  in  tabular  form. 

Varieties  of  grapes  (pp.  9,  10).— Notes  on  thirty-nine  varieties.  As 
stated  in  the  article,  the  observations  must  be  continued  through  a 
series  of  years  to  be  valuable  and  reliable.  Paper  bags  were  used  with 
considerable  success  and  profit  to  protect  the  grapes  from  "  black  rot," 
insects  ,and  birds.  "  It  cost  $1  to  protect  500  pounds,  or  1,000  bnnches, 
of  grapes." 

Report  of  Chemist,  N.  T.  Lupton,  M.  D.,  LL.  D.  (pp.  11-13). — 
This  contains  tables  of  analyses  of  tbirty-seven  samples  of  commercial 
fertilizers  received  from  the  State  Commissioner  of  Agriculture,  six 
soils  and  subsoils,  and  two  specimens  of  coal. 

Eeport  of  Botanist,  P.  H.  Mell,  M.  E.,  Ph.  D.  (pp.  14-17).— 
This  article  contains  notes  on  the  ^Yoods  of  Alabama,  continue«l  from 
Bulletin  No.  2.  Attention  is  called  to  the  fact  that  Black  Walnut 
{JtKjlans  nigra  L.)  is  "  rapidly  disappearing  from  the  State  because  of 
the  great  number  of  trees  annually  cut  for  lumber."  The  people  are 
urged  to  plant  trees  annually  to  repair  the  loss.  The  chestnut  trees  in 
Alabama  "seem  to  be  subjected  to  a  blight  or  some  destructive  disease 
that  is  rapidly  destroying  them.  This  is  particularly  true  when  other 
trees  are  cut  from  around  them." 

Meteorological  Eeport,  P.  H.  Mell,  M.  E.,  Ph.  D.,  and  T.  D. 
Samford,  B.  S.  (pp.  18-22). — This  article  contains  an  account  of  the 
observations  made  with  soil  thermometers  and  other  instruments  dur- 
ing October,  November,  and  December,  1888.  The  Station  has  thirty 
soil  thermometers,  divided  into  three  sets,  ranging  in  depth  from  1  to 
96  inches. 


Two  of  these  sets  of  soil  thftrmoiueters  are  placed  ou  the  top  of  a  hill  which  is  ex- 
posed to  the  constant  sweep  of  the  wiuds  and  the  full  strength  of  the  sun's  rays.  The 
third  set  is  located  in  bottom  land,  on  the  banks  of  a  running  stream.  This  set  ia 
more  or  less  shaded  by  a  rank  growth  of  vegetation.  Over  each  instrument  is  placed 
a  box  perforated  with  holes  to  allow  a  free  circulation  of  air,  and  at  the  same  time  to 
exclude  the  heat  rays  of  the  sun.     The  soil  is  sandy  and  is  well  drained. 

From  the  data  atforded  by  these  instruments  the  following  conclusions  may  be 
drawn.  During  the  summer  months  the  upper  layers  of  the  soil  are  10  to  1.5  d(^grees 
warmer  than  the  atmosphere,  but  become  cooler  with  depth,  and  in  July  a  depth  of 
5  feet  below  the  surface  shows  a  temperature  10  degrees  cooler  than  the  upper  layer. 
In  the  fall  and  winter  the  reverse  of  this  is  true;  that  while  the  upper  layers  of  the 
soil  are  still  somewhat  Avarmer  than  the  atmosphere,  yet  the  lower  layers  increase  in 
warmth,  proportionally  so  with  depth.  For  instance,  the  month  of  July  shows  a  tem- 
perature, at  the  depth  of  96  inches  below  the  surface,  11  degrees  cooler  than  the  air; 
while  December  shows  a  temperature  at  the  same  depth  nearly  1.5  degrees  warmer 
than  that  of  the  air. 

It  is  also  observed  that  while  the  range  of  temperature  of  the  atmosphere  fluctuates 
considerably,  that  of  the  soil  is  more  constant ;  and  further,  that  the  daily  range 
steadily  decreases  for  24  inches,  below  which  depth  it  is  practically  nothing — seldom 
being  greater  than  a  half  of  a  degree,  and  from  the  figures  in  the  table  it  will  be  seen 
that  the  daily  range  of  temperature  is  several  degrees  less  in  the  bottom  than  it  is  on 
the  hill ;  showing  the  effects  of  location  of  land,  moisture  in  soil,  and  the  effects  of 
evaporation  caused  by  the  sweep  of  the  winds — the  bottom  being  greatly  protected 
from  this  agent. 

Again,  it  will  be  seen  that  there  is  but  little  difference  in  the  temjierature  of  the 
bottom  land  and  upland  during  the  fall  months.  During  the  hot  summer  the  bottom 
is  a  little  cooler;  during  the  winter  it  is  a  little  warmer  than  the  upland,  and  when- 
ever the  temperature  is  about  40  degrees  and  below,  then  the  bottom  land  is  sevez'al 
degrees  warmer  than  the  upland. 

BULLETIN  NO.  4  (NEW  SERIES^  FEBRUARY,  1889. 

Strawberry,  grape,  and  raspberry  culture,  J.  S.  Newman 
(pp.  3-12). — The  bulletin  contains  practical  directions  for  the  cultiva- 
tion of  strawberries,  grapes,  and  raspberries,  written  "in  response  to 
uuraeroiis  inquiries  from  those  who  have  been  induced  by  the  work  of 
this  Station  to  begin  fruit  culture,  and  for  the  purpose  of  instructing 
local  experimenters  who  receive  plants  from  this  Station  for  experi- 
mental purposes." 

B[ILLETIN  no.  .5  (NEW  SERIES),  APRIL,  1889. 

Cotton,  J.  S.  Newman  (pp.  3-28). 

Experimenis  with  fertilizers  (pp.  3-13). — The  object  of  these  experi- 
ments was — 

to  inquire  how  much  reserve  force  remained  from  previous  applications  of  commercial 
manures  to  sandy  soil  which  has  no  retentive  clay  within  3  feet  of  the  surface.  Cot- 
ton was  planted  in  1883,  without  manitre,  upon  plats  to  which  different  elenuMits  and 
combinations  of  elements  of  plant  food  had  been  applied  in  1886  and  1887. 

As  indicated  below,  several  questions  were  studied,  each  by  a  series 
of  trials.    Tlie  results  of  each  series  are  stated  in  tabular  form. 

Proper  ratio  hetween  phosphoric  acid  and  nitrogen  in  fertilizers  for  cotton. — In  this  ex- 
periment the  quantities  of  phosphoric  acid  and  potash  are  constant,  while  the  nitro- 
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gen  varies  so  as  to  give  tlie  followiug  ratios  between  the  nitrogen  and  phosphoric 
acid  from  the  two  sources,  dried  blood  and  cotton-seed  meal :  Nitrogen  1  pound  to 
phosphoric  acid  1,  2,  4,  6  and  8  pounds. 

The  smaller  quantity  of  nitrogen  applied  seemed  to  furnish  as  much  as  the  plant, 
with  its  environments,  could  take  up,  and  the  plant  seemed  indiflereut  as  to  the 
sources  from  which  it  derived  it.  There  seemed  to  be  a  certain  degree  of  cumulative 
force  in  1887,  which  was  lost  by  failure  to  renew  by  additional  applications  in  1888. 
The  quantity  of  nitrogen  applied  seems  not  to  have  affected  the  relations  between 
the  weight  of  seed  and  that  of  the  lint. 

Three  forms  of  phosphoric  acid. — Soluble  i^bospboric  acid  iu  English 
superphosphate,  reduced  (citrate  soluble)  in  reduced  phosphate,  aud  in- 
soluble (acid  soluble)  in  floats,  were  used  separately  aud  in  combination 
with  cotton-seed  meal  or  air-slaked  lime.  Eight  plats  were  manured 
and  one  left  uumanured.  In  1886  the  effect  of  each  of  the  three  forms 
of  phosphoric  acid  was  tested  on  duplicate  plats  side  by  side.  The 
yield  of  the  duplicates  varied  widely  in  each  case ;  in  some  cases  the 
differences  were  larger  than  between  j)lats  with  different  fertilizers. 

In  1886  each  of  the  forms  of  phosphoric  acid  was  applied  to  two  adjacent  plats 
without  nitrogen.  In  1887  the  same  quantities  of  the  phosphoric  acid  in  the  three 
forms  *  *  *  were  applied  each  to  one  plat,  and  nitrogen  in  cotton-seed  meal  to 
each  of  the  other  i)lats.  In  1888  all  of  the  plats  were  planted  without  manure. 
These  results  indicate  very  little  leaching  of  the  phosphoric  acid  and  a  cumulative 
effect  of  the  floats.  The  results  in  1888,  without  additional  application,  uniformly 
exceed  those  of  1886,  when  the  phosphates  were  first  applied ;  and  in  No.  1,  to  which 
only  floats  have  been  applied,  they  yielded  more  as  the  effect  of  the  reserve  force  than 
in  either  previous  year. 

Will  lime  increase  the  efficiency  of  the  2)hosphat€s  ? — Air-slaked  lime 
was  mixed  in  the  drill  with  floats  aud  with  acid  phosphate,  and  the 
yields  of  cotton  compared  with  those  produced  when  the  floats  and  acid 
l)hosphates  were  used  without  the  lime.  The  experiment  was  begun  in 
1886,  repeated  in  1887,  and  again,  but  without  manure,  in  1888.  The 
results  were  inconclusive.  Trials  with  floats,  combined  with  nitrog- 
enous fertilizers,  and  with  floats  and  acid  phosphate  in  combination 
with  nitrogen  and  potash  iu  different  forms,  are  included  in  the  experi- 
ment. 

Can  improved  methods  and  the  use  of  fertilizers  increase  the  profits  of 
cotton  culture  upon  very  poor  ^  sandy  lands? — The  experiments  reported 
were  made  on  10  acres  of  very  i)oor  sandy  soils,  taken  without  regard 
to  topography  of  the  land  or  the  quality  of  the  soil. 

The  soils  were  thoroughlj'  prepared,  well  fertilized,  aud  carefully  cultivated.  The 
fertilizers  applied  were  1,000  pounds  of  compost  of  cotton-seed,  stable  manure,  and 
phosphate,  and  200  j)ounds  of  cotton-seed  meal  and  acid  phosphate,  equal  parts  of 
each  per  acre,  at  a  cost  of  $7  per  acre.  These  were  applied  in  the  drill.  One  acre, 
of  the  same  average  quality  as  the  10  aud  adjoining  the  latter,  was  planted  without 
manure  for  comparison.  The  cotton  on  the  10  acres  grew  off  beautifully,  but  in  con- 
sequence of  heavy  leaching  rains  upon  the  coarse,  deep  sand  it  began  to  blight  in 
June,  and  was  dead  upon  9  acres  early  in  August.  About  1  acre  lying  near  a  branch 
continued  to  fruit  until  September. 

An  examination  of  the  statements  [which  are  given  in  tabular  form]  will  reveal 


the  fact  that  the  difference  iu  value  over  cost  of  prodnction  per  acre  on  manured  and 
uumauured  land  is  $5.96,  which  is  attributable  to  the  use  of  the  manure,  which  costs 
$7  per  acre,  just  three  times  the  usual  cost,  and  yet  we  find  here  the  increase  result- 
ing from  the  use  of  the  manure  pays  85  per  cent  profit  upon  its  cost. 

Varieties  of  cotton  (pp.  14-16). — A  brief  account  of  an  experiment  with 
eleven  varieties  of  cotton. 
Stiuhj  of  the  soils  of  the  State  (pp.  1G-2S). 

For  the  purpose  of  studying  the  needs  of  the  various  typical  soils  of  the  State,  a 
dozen  sacks  of  the  soil  and  subsoil  from  localities  representing  large  areas  of  the 
State  were  collected  and  subjected  to  chemical  and  plant  analysis.  Samples  of  both 
soil  and  subsoil  were  furnished  the  chemist,  the  analyses  of  which  will  be  found  in 
the  report  of  Dr.  N.  T.  Luptou,  chemist,  iu  this  bulletin.  Bins  were  prepared  18 
inches  broad  and  wide  and  12  inches  deep,  eight  for  each  soil.  In  these  the  subsoil 
was  first  deposited,  and  the  box  then  filled  with  soil,  thus  restoring  somewhat  the 
natural  conditions.  Different  elements  and  combinations  of  elements  of  plant  food 
were  applied  to  seven  of  these  bins,  theeight  receiving  nothing,  as  shown  in  the  tab- 
ular statements  appended.  A  cotton  plant  was  grown  in  each  bin  and  careful  ob- 
servations made  of  their  development  and  production.  *  *  •  The  results  show 
very  marked  differences  in  the  effect  of  the  manures,  and  valuable  suggestions  are 
made  by  them,  but  conclusions  should  not  be  drawn  from  a  single  experiment. 

The  details  of  the  experiment  are  given  in  tabular  form.  Especial 
attention  is  called  to  tlie  effects  of  "Thomas  scoria"  (basic  slag). 

Feeding  pigs  for  pork  production  (pp.  29-31). 

Six  Essex  pigs,  twelve  to  fourteen  months  old,  that  had  grown  fat  upon  field  peas, 
ground  peas,  and  sweet  potatoes,  gleaned  from  the  fields,  were  put  into  separate  pens 
on  the  17th  of  December,  1888,  and  each  given  as  much  corn  as  he  would  eat  as  a 
preparatory  period  to  detect  individual  peculiarities,  and  to  learn  accurately  the 
producing  power  of  whole  corn  fed  wet.  The  pigs  were  already  fat  enough  when  put 
up,  and  by  the  second  period,  in  which  each  was  fed  differently,  as  shown  in  the 
accompanying  tabulated  statement,  were  excessively  fat.  This  being  true,  their 
capacity  for  laying  on  additional  fat  was  reduced.  The  gradually  diminishing  ratio 
of  increase  from  the  first  to  the  last  period  indicates  that  the  profits  of  feeding  dimin- 
ish with  increased  fatness.  *  »  *  The  condition  of  the  pigs,  when  fed  upon  these 
products,  renders  [necessary]  a  repetition  of  the  experiment  upon  pigs  not  so  far  ad- 
vanced in  fatness. 

The  details  of  the  experiment  are  given  in  tabular  form. 

Turnips  (p.  32). — Notes  showing  the  relative  keeping  qualities  of 
twenty-five  varieties. 

Description  of  barns  and  dairy — feeding  experiments, 
Isaac  Koss  (pp.  33-38). — This  article  contains  a  brief  description  of 
the  barns,  dairy,  live  stock,  etc.,  of  the  iStation,  and  an  account  of  a 
short  feeding  experiment  with  three  cows. 

Report  of  Chemist,  N.  T.  Lupton,  M.  D.,  LL.  D.  (pp.  30-35).— 
Analyses  of  commercial  fertilizers,  feeding  stutt's,  dairy  i)ro(lucts,  air- 
dried  soils  and  subsoils  of  the  State,  and  miscellaneous  substances  are 
reported  for  January,  February,  and  March,  1889. 

Eeport  of  Meteorologist,  P.  n.  Mell,  M.  E.,  Ph.  I),  (p.  56), 
for  January,  February,  and  March,  1889. 
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Canebrake  Agricultural  Experiment  Station. 

Department  of  Agricullural  and  Mechanical  College  of  Alabama. 
Location,  Uuiontown.  Director,  J.  S.  Newman. 

BULLETIN  NO.  3,  JANUARY,  1889. 

Eeport  of  Assistant  Director,  W.  H.  Newman,  M.  Sc.  (pp. 3-11). 
Experiments  icith  corn  (pp.  3-7). 

Parallel  experiments  were  conducted  upon  black  slough  bottom  and  tbe  prairie 
land  known  as  "sLell  ridge,"  for  the  purpose  of  ascertaining  what  fertilizers,  if  any, 
will  pay  upon  these  varieties  of  iirairie  soil.  The  results  give  little  promise  of  profit 
from  the  uie  of  fertilizers  of  any  character.  The  effects  of  drainage  are  somewhat 
more  encouraging,  but  expectations  have  not  been  realized. 

Tbe  details  of  the  experiments  are  stated  in  tables. 

Meteorology  (pp.  8-11). — Tables  are  given  showing-  the  observations 
with  soil  thermometers,  the  temperature  of  the  air,  rain-fall,  etc.,  for 
August-December,  1888.  To  determine  the  relation  between  rain-fall 
and  drainage,  measurements  of  the  outflow  from  a  system  of  tile  drains 
laid  30  feet  apart  and  3  feet  deep,  over  3  acres,  were  made  for  six  con- 
secutive days  in  October,  1888. 

The  rain-fall  was  aa  follows:  October  22, .97  inch  ;  23d,  .55;  24th,  .69,  and  2.5th, 
1.49,  making  a  total  precipitation  of  3.70  inches  in  fourdays.  The  total  precipitation 
upon  the  3  acres  in  the  four  days  was  30.5,148  gallons,  and  the  outflow  during  six  days, 
from  October  24  to  29  inclusive,  was  208,353  gallons,  or  68  per  cent  of  the  precipita- 
tion. This,  of  course,  does  not  cover  the  whole  outflow,  but  simply  indicates  the 
promptness  with  which  the  tile  withdraws  the  surplus  water  from  the  first  3  feet  of 
the  surface,  even  in  such  tenacious  soils  as  that  of  the  canebrake.  No  measurements 
were  made  on  the  first  two  days  of  the  iirecipitation.  That  much  of  the  surplus  oc- 
casioned by  these  had  already  been  withdrawn  when  the  measurements  commenced 
is  shown  by  the  fact  that  the  first  measurement  on  the  24th  showed  an  outflow  of  1 
gallon  to  eight  seconds.  That  there  was  still  much  surplus  water  in  the  soil  was  in- 
dicated by  the  outflow-  of  1  gallon  to  ninety  seconds  the  seventh  day.  An  outflow  of 
7,200  gallons  from  3  acres  of  land  in  one  hour,  or  172,800  in  one  day,  indicates  the 
importance  of  drainage. 

ARKANSAS. 

Arkansas  Agricultural  Experiment  Station. 

Department  of  Arkansas  Industrial  University. 
Location,  Fayetteville.  Director,  A.  E.  Meuke,  D.  Sc. 

BULLETIN  NO.  8,  APRIL  19,  1889. 

Spaying  of  cattle  (pp.  3-11). — Experiments  were  performed  on  a 
number  of  cattle  of  common  stock  from  six  mouths  to  eight  or  ten  years 
old.    The  best  results  were  obtained  with  those  under  one  year  old. 

From  our  observations  on  these  and  other  animals,  we  conclude  that  spaying 
should  not  be  undertaken  on  pregnant  cows,  nor  is  it  likely  to  be  of  much  benefit  to 
very  old  animals,  or  such  as  from  their  general  appearance  have  weak  powers  of 
digestion.  Spaying  will  not  convert  a  poor  milker  into  a  good  milker,  nor  will  it  do 
away  with  the  bad  points  which  characterize  the  lank,  unthrifty  animal ;  but  per- 
formed upon  ordinary  stock,  selected  according  to  the  indications  previously  given, 
it  will  be  found  profitable  both  by  hastening  maturity  and  by  enhancing  the  market- 
able value  of  the  flesh. 


BULLETIN  NO.  9,  MAY,  1889. 

Cotton-seed  hulls  for  fattening  (pp.  3-15). — This  is  a  prelim- 
inarj^  record  of  experiments  in  this  important  liue.  A  ton  of  seed  yields 
900  pounds  of  halls,  which  until  recently  has  been  used  for  fuel  at  the 
cotton-seed  oil  mills.  Noticing  that  cattle  in  the  neighborhood  of  one 
of  these  mills  were  subsisting  on  the  hulls,  some  private  parties  have 
undertaken  feeding  experiments  with  them  on  a  somewhat  extensive 
scale. 

The  followiug  is  a  sncciuct  account  of  the  luethods  adopted: 

After  comiug  off  the  cars  tlie  cattle  are  put  iu  open  yards  for  some  time  (about 
thirty  days),  to  become  accustomed  to  feeding  and  to  recover  from  the  fever  of  shii)- 
meut,  which  is  always  present,  especially  in  those  brought  from  Texas.  This  condi- 
tiou  is  accompanied  by  high-colored  urine.     It  does  not  prove  serious. 

The  diet  at  the  start  is  4  pounds  of  meal  and  about  23  pounds  of  hulls.  The  regu- 
lar ration  later  is  8  i)ound8  meal  and  2'i  pounds  hulls  per  diem  ;  this  is  fed  half  in  the 
morning  and  half  in  the  evening.  Kay  is  given  once  a  week;  if  manure  becomes 
abnormally  soft,  the  hay  is  increased.  A  constant  supply  of  fresh  well  water  raised 
by  steam  pumps  is  on  hand.  The  water-troughs  aie  frequently  cleaned  of  algae  which 
collect  on  the  bottom  and  sides.  Salt  is  always  accessible.  The  period  of  feeding  is 
about  four  months.  About  1  per  cent  of  the  cattle  scour,  but  there  is  no  fatality  from 
this  cause.     It  is  attributted  to  the  meal  and  not  the  hulls. 

Scouring  cattle  are  treated  by  turning  out  of  the  sheds  into  the  yard;  they  are 
given  hay  and  less  meal  but  the  ordinary  ration  of  hulls  is  continued;  perfectly  fresh 
water  is  supplied.  The  duration  of  scouring  is  one  or  two  days.  Some  animals  may 
continue  quite  loose  iu  the  bowels  and  yet  gain  iu  weight.  There  is  no  recurrence  of 
the  diarrhea. 

The  cattle  are  released  and  turned  into  the  open  yards  for  a  week  or  more  before 
shipment,  and  fed  the  same  rations  as  before,  iu  troughs.  They  generally  uuder  these 
circumstances  feed  at  night  and  lie  during  the  day.  Cattle  are  weighed  on  arrival 
and  departure.  None  are  fed  during  the  summer  mouths.  They  sell  iu  Chicago  for 
full  price  of  Texas  fed  cattle  of  the  best  grade  and  they  cau  pass  for  corn-feed  steers. 

This  Station  has  begun  a  series  of  experiments  on  the  same  plan  with 
two  steers  and  two  heifers.  Details  of  the  progress  of  this  experiment 
are  reported  and  the  chemical  composition  of  the  cotton-seed  hulls  is 
given. 

BULLETIN  NO.  10,  JUNE,  1889. 

Entomological  notes,  C.  W.  Woodworth,  B.  S.  (pp.  3-18). — 
This  article  contains  directions  for  the  use  of  kerosene  as  an  insecti- 
cide and  a  compiled  account  of  the  tarnished  plant  bug  {Lyr/us  pra- 
tens  is  L.). 

Meteorological  summary  for  three  months  ending  May  31, 
1889,  (p.  18). 

Chemical  fertilizers  (pp.  18-26).— This  contains  general  state- 
ments regarding  commercial  fertilizers,  trade  values,  analyses  of  seven- 
teen fertilizers,  directions  for  sampling  fertilizers  and  the  full  text  of 
the  State  law  regulating  the  sale  of  commercial  fertilizers. 
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CAIilFORNIA. 

Agricultural  Experiment  Station  of  the  University  of  California, 

Department  of  the  University  of  California. 
Location,  Berkeley.  Director,  E.  W.  Hilgard,  Ph.  D.,  LL.  D. 

BULLETIN  No.  82,  JUNE  15,  1889. 

The  lakes  of  the  San  .Toaquin  Valley,  E.  W.  Hilgard,  Ph. 
D.,  LL.  D.  (pp.  1-4). — This  gives  an  interestiog  account  of  investiga- 
tions with  reference  to  the  contraction  of  the  lakes  of  the  upper  San 
Joaquin  Valley  by  evaporation  and  the  consequent  effects  upon  animal 
life,  and  the  use  of  these  waters  for  irrigation.  The  problem  of  re- 
claiming the  alkaline  soils  laid  bare  bj'  the  recession  of  the  waters  is 
also  considered.  This  bulletin  deals  especially  with  Lake  Tulare,  and 
is  issued  in  advance  of  a  general  report  on  the  subject  in  order  to  se- 
cure, if  possible,  more  light  upon  the  history  of  these  lakes  before  any 
definite  conclusions  are  drawn. 

The  question  as  to  whether  Lake  Tulare  shall  be  utilized  in  the  future 
as  an  irrigation  reservoir  or  drained  and  its  bed  used  for  agricultural 
purposes  is  touched  upon.  The  original  area  of  the  lake  was  over  a 
thousand  square  miles,  and  the  territory  directly  aflected  by  the  gen- 
eral question  discussed  in  the  bulletin  is  more  than  6,000  square  miles 
in  area.  (See monograph  on  The  Physico-geographical  and  Agricultural 
Features  of  California,  by  E.  W.  Hilgard,  U.  S.  Census  of  1880,  Vol.  VI, 
p.  681.) 

COIiORADO. 

Agricultural  Experiment  Station  of  Colorado. 

Department  of  the  State  Agricultural  College. 
Location,  Fort  Collins.  Director,  Charles  L.  Ingersoll,  M.  S. 

BULLETIN  No.  6,  JANUARY,  1889. 

Notes  on  insects  and  insecticides,  James  Cassidy,  B.  S.  (pp. 

2-20). 

The  following  insects  comparatively  new  to  Colorado  were  observed  in  1888 :  The 
garden  web-worm  {Eurycreon  rantalis) ;  the  squash  bug  {Coreus  tristis);  and  the  false 
chinch  bug  {Xysius  angustatus). 

We  took  the  first  specimen  of  Fieris  rapae  for  this  season  on  March  17  ;  Pieris  proto- 
dice  was  flying  at  this  time,  and  also  one  of  the  "skippers  "  {Eudamus  tityrus) ;  Vanessa 
antiopa  and  V.  milberti  were  seen  in  numbers  March  7. 

The  codling  moth  {Carpocapsa pomonella)  was  plentiful  toward  the  end  of  the  month 
of  April,  but  the  hackberry  butterflies  and  white-lined  morning  sphinx  moth,  so  plen- 
tiful last  season,  almost  disappeared  this  year. 

Some  species  of  genus  Grapta  were  as  early  and  as  numerous  as  ever.  The  im])orted 
currant  borer  (new  here)  appeared  in  force  May  26. 

The  apple-leaf  beetle  appeared  May  7,  and  toward  the  latter  part  of  the  month  at- 
tacked the  foliage  of  the  grape. 

The  moths  of  the  garden  web-worm  appeared  early  in  April  and  the  false  chinch 
bug  and  squash  bug  the  first  week  in  June. 
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The  parsnip  butteHly  was  a  common  species  in  the  plains  region  throughout  the 
State,  and,  to  some  extent,  in  the  mountains  late  in  May.  The  tomato  worm  ap- 
peared June  1,  feeding  on  the  tomato  and  tobacco,  iu  i)articular. 

Practical  directions  are  giveu  for  tbe  use  of  various  insecticides. 

Notes  on  insects  (pp.  8-20). 

Currant  measuring  tcorm  {Eufitchia  ribcaria). — This  caterpillar  defoliated  a  large 
planting  of  tlu;  Houghton  gooseberry,  leaving  untouched  the  Downing. 

European  cahhatje  caterpillar  (Pitris  rapcv). — This  insect  was  very  common  this  sea- 
son over  a  large  portion  of  Colorado,  hovering  over  the  cabbages  in  vast  numbers. 
Our  first  specimens  ai)peared  early  in  March,  and  toward  midsummer  it  was  one  of 
our  most  common  species.  /icHierftes:  On  July  15,  andon  the  2()th  of  thesamemonth, 
we  made  separate  trials  of  the  kerosene  emulsion  and  Ougarth's  liquid  tree  protector 
with  success  against  cabbage  worms.  The  latter  was  particularly  effective,  the  worms 
dying  whenever  struck  by  the  liquid. 

Squash  bu<j  {Coreiis  tristis). — This  well-known  insect  appeared  in  this  region  in  num- 
bers for  the  first  time  this  season,  and  proved  a  serious  drawback  to  the  culture  of  the 
squash  and  pumpkia.  Eernedies :  The  kerosene  emulsion  and  Ougarth's  Lquid  tree  pro- 
tector kept  them  iu  subjection. 

Codling  motli  {Car pocapsa  pomonella). — The  larva  of  this  raoth  is  the  chief  pest  of 
our  apple  orchards  in  Colorado,  as  elsewhere.  Remedies  :  We  applied  London  purple 
April  28,  and  again  twelve  days  later,  in  the  proportion  of  1  i)ouud  of  the  purple  to 
100  gallons  of  water,  using  the  Field  force-pump  and  tank  mounted  on  the  platform 
of  a  two-wheeled  cart.  Everj  alternate  tree  in  a  row  of  Duchess  of  Oldenburg  was 
thus  treated.  This  was  too  strong,  as  it  hurt  the  foliage  considerably.  *  *  *  A 
similar  api>lication  of  Paris  green  in  the  same  proportion  was  made  in  another  orchard 
April  28  and  May  10.  This  proved  to  be  satisfactory  ;  the  foliage  was  uninjured,  and 
but  few  apples  affected  by  the  codling  moth  were  found.  Careful  analysis  of  the  calyx 
of  the  fruit  was  made  by  Dr.  O'Brine,  chemist  of  the  Station,  and  no  trace  of  arsenic 
was  found — the  usual  winds  and  rains  of  the  season  secured  its  dispersion.  The  time 
to  make  the  first  application  is  as  soon  as  the  fruit  is  formed  and  while  erect  on  its 
stem. 

Another  good  effect  of  the  application  of  the  arsenites  at  this  season  is  the  destruc- 
tion of  all  other  leaf-eating  larvs,  some  of  which  are  so  injurious  to  the  apple  tree  in 
this  region  during  the  months  of  April  and  May.  It  is  a  great  gain  to  fruit-growers 
in  this  dry  region  to  know  that  the  arsenites  may  be  safely  applied  to  the  foliage  of 
tbe  apple  tree  without  danger  to  human  life  when  the  fruit  is  fit  for  table  use. 

Apple-leaf  beetle  (Graptodera  foliacea). — This  brassy-green  apple  insect  has  been  in- 
jurious to  the  foliage  of  apple  grafts  and  small  apple  trees  for  several  years  in  Col- 
orado. It  confines  its  work,  however,  mainly  to  the  nursery,  never  working  high 
above  the  surface  of  the  ground.  It  does  not  touch  the  pear,  although  working  in 
numbers  on  apple  grafts,  on  either  side  of  them.  It  shows,  with  us,  a  partiality  for 
some  varieties  over  others,  and  is  sometimes  as  destructive  to  the  grape  as  to  the 
apple.  It  is  a  pest  in  every  valley  in  the  State  where  the  apple  is  grown.  It  also 
feeds  in  great  abundance  on  the  native  species  of  the  genus  Gaura,  so  plentiful  in 
this  region.  Remedies  :  Fortunately  it  is  easily  overcome.  We  have  to  contend  with 
it  annually,  aiul  find  no  difiiculty  in  getting  rid  of  it  with  the  arsenical  preparation 
already  noted. 

Eight-spotted  forester  {Ahjpia  octomacuJata). — The  larva  of  this  beautiful  moth  at- 
tacks the  foliage  of  the  grape  aunually,  in  some  sections  of  the  State,  iu  large  num- 
bers. There  are  two  broods,  the  first  moths  appearing  in  May,  and  the  second  in 
August.  Remedies  :  I  have  always  succeeded  in  destroying  the  larvie  of  the  first  brood 
with  a  weak  application  of  Paris  green  in  water,  iu  June.  For  the  second  brood,  if 
the  vines  are  in  bearing,  it  will  not  do  to  apply  the  poison,  but  if  the  first  attack 
has  been  promptly  met,  there  will  not  be  much  trouble  from  the  second. 
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Imported  currant  borer  {Nigeria  tipuUformis). — For  a  few  years  past  the  larva  of  this 
moth  has  been  injurious  to  the  red  currant  busii  in  this  State,  appearing  in  this  re- 
gion from  the  middle  to  the  last  of  the  mouth  of  May. 

Garden  tveb-worm  (Eurycreon  rantalis). — The  most  remarkable  insect  visitation  of  the 
year  to  Colorado  was  the  presence  of  this  insect.  The  moths  appeared  in  immense 
numbers  late  in  April,  covering  the  plains  and  reaching  well  np  into  the  mountains, 
and  embracing  the  greater  portion  of  the  State.  *  *  *  The  first  larvse  were  noticed 
May  29  (then  quite  small) ;  from  this  date  to  July  15,  larvfe  of  all  sizes  were  working 
together,  and  were  injurious  as  late  as  July  4.  The  cocoons  were  readily  found  in  the 
rubbish  at  the  collar  of  the  plants  attacked.  The  larvse  appear  to  be  gregarious,  as 
they  fed  in  numbers  on  the  same  plant,  over  which  they  spun  an  intricate  web,  along 
■which  they  traveled  -with  alacrity  when  disturbed.  Bemedies  :  We  made  our  first  ap- 
plication of  Paris  green  June  1,  using  1  pound  of  the  poison  to  100  gallons  of  water, 
which  proved  to  be  very  elfective  and  not  injurious  to  the  plant,  but  we  had  to  make 
a  second  application  on  the  20th  of  June,  and  finally  on  July  3,  after  which  garden 
plants  which  had  been  treated  were  not  further  troubled,  although  mature  larvsB  were 
to  be  obtained  for  some  days  afterwards  on  fields  of  alfalfa.  We  used  a  hand  ma. 
chine  to  spray  a  6-acre  garden. 

Pea  u-eevil  (Bniclius  2)isi). — This  weevil  continues  to  damage  field  and  garden  jieas 
considerably.  Our  seeds  of  all  the  varieties  grown  this  season  are  affected  more  or 
less.  Bemedies:  These  insects  usually  remain  in  the  peas  all  winter,  so  that  if  the 
affected  stock  is  kept  over  another  season  in  tight  vessels,  the  beetles  are  of  course 
destroyed. 

Soutliern  cabbage  butterfly  {Pieris  protodice). — The  larva  of  this  butterfly  is  the  most 
injurious  of  the  cabbage  caterpillars  to  the  gardener  in  Colorado.  It  was  present  in 
this  State  the  past  season  in  force,  flitting  over  fields  of  cabbages  in  increased  num- 
bers over  previous  years.  Of  other  cabbage  worms  we  noted  Pieris  oJeracea,  Plusia 
hrassicce,  and  Ceramica  picta,  though  not  in  numbers  sufficient  to  cause  much  damage. 
The  latter  species  I  have  taken  on  the  soft  maple.  Bemedies :  Against  these  cater- 
pillars we  applied  successfully,  on  July  26,  the  kerosene  emulsion  and  Ougarth's 
liquid  tree  protector.  The  latter  is  the  more  effective  of  the  two,  as  it  sticks  to  the 
foliage  better,  and,  while  killing  when  it  comes  in  contact  with  the  caterpillar,  it  also 
seems  to  render  the  plant  obnoxious  to  insect  life. 

False  chinch  bug  (Nysius  aiigusfatus). — This  insect  appeared  in  market  gardens  in 
this  vicinity  last  June  for  the  first  time.  It  first  appeared  on  radishes,  clustering  in 
large  numbers  in  the  shade  of  the  leaves  near  the  ground.  It  next  attacked  a  field 
of  turnips,  showing  a  preference  for  certain  varieties,  but  avoiding  all  varieties  of 
the  rutabaga.  It  also  did  some  damage  to  cabbage  and  cauliflower,  but  confined 
itself  particularly  to  the  two  plants  mentioned.  Bemedies:  This  is  by  far  the  most 
difiicult 'insect  with  which  I  have  had  to  contend  the  past  season,  because  of  its  rapid 
movements  and  great  numbers.  1  applied  the  kerosene  emulsion,  diluting  the  latter 
with  nine  parts  of  water ;  also  applied  Ougarth's  liquid  tree  protector,  and  hellebore, 
both  as  a  powder  and  mixed  with  water.  The  first  two  are  very  effective  whenever 
the. liquid  comes  in  contact  with  the  insect,  but,  owing  to  their  vast  numbers  and 
ability  to  fly,  only  a  small  proportion  of  them  could  be  killed  at  one  application. 
These  insecticides  were  applied  on  July  26,  August  3,  11,  and  21.  It  would  be  desir- 
able to  burn  all  weeds  and  tops  of  vegetables,  so  as  to  afford  these  insects  as  few 
hiding  places  as  possible. 

Forest-tree  insects. — Brief  notes  on  tlie  cottonwood  beetle  {Plagiodera 
scripta),  poplar  borer  (Saperda  calcarata),  Tortrix  rosaceana,  leaf-rolling 
caterpillar  {Cacoecia  semiferana),  elm-leaf  caterpillar  {Vanessa  antiopa), 
pear-tree  slug  {Selandria  cerasi),  Grapta  interrof/ationis  nud  G.progne, 
forest  tent-caterpillar,  elm  ai)his,  and  Telea  polypliemus. 

Miscellaneous  insects. — Brief  notes  on  Bhynchites  bicolor,  Systena  mitis, 
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Collops  nigrice2)s,  Conotrachelus  leiicophcetus,  Selandria  ruhi,  Lytta  cinerea 
and  L.  atrattJ,  Haltica  striolata,  Eeliothls  armifjera,  Tnipanea  aphidlvora, 
Lema  trilincata,  aud  two  uudetermined  species  oi  Erythroneura. 

BULLETIN  NO.  7,  APRIL,  1889. 

Introduction,  C.  L.  Ingersoll,  M.  S.  (p.  2). 

It  has  Ions  beeu  supposed  tlicat  the  arid  region  presented  such  new  and  changed 
conditions  of  soil  and  atmospheiv,  that  nearly  all  plants  grown  under  these  condi- 
tions wonld  change  in  one  way  or  another  Croni  their  normal  condition  as  grown  iu 
Eastern  States  in  dillerent  latitudes.  This  has  been  found  to  be  true  of  the  wheat 
plant,  and  to  some  extent  the  other  cereals.  The  Experiment  Station  of  Colorado 
has  undertaken  the  examination  of  other  plants.  It  has  carried  on  the  work  begun 
two  years  ago  in  potatoes,  and  added  the  chemical  analysis  of  three  hundred  and  three 
varieties  for  the  content  of  starch,  in  order  that  some  general  comparison  could  be 
made  with  Eastern  and  Southern  grown  varieties.  Within  a  few  years  Colorado 
potatoes  have  become  well  known  for  their  elegant  table  quality.  It  is  the  aim  of  this 
Station  to  grow,  comparatively,  many  varieties,  and  to  originate  from  seed  new  ones, 
in  order  to  improve  upon  these  we  now  have,  if  possible  to  do  so.  The  work  has  beeu 
well  done,  and  we  hope  will  meet  the  needs  of  the  State.  The  investigation  of  the 
sugar-producing  problem  is  important,  and  will  be  continued. 

Potatoes  and  sugar  beets,  James  Cassidy,  B.  S.,  and  D. 
O'Brine,  D.  Sc.  (pp.  3-23). 

Experiment  with  potatoes  (pp.  3-21). — This  was  an  experiment  on  half 
an  acre  of  clay  loam  soil,  in  two  plats  of  one-fourth  of  an  acre  each,  to 
test  named  and  seedling  varieties  of  potatoes,  aud  the  planting  of  one- 
eye  sets  as  compared  with  whole  tubers.  One-eye  sets  of  the  named 
varieties  aud  medium-sized  whole  tubers  of  the  seedlings  were  used. 
The  latter  appeared  above  grouiul  live  days  earlier  thau  the  former 
and,  in  agreement  with  previous  experience,  gave  the  largest  yield  and 
the  most  vigorous  development  of  tops.  The  yield  was  very  light,  owing 
to  the  heat  and  dry  weather  of  July  and  August.  The  seedling  varieties 
used  were  the  best  of  over  two  thousand  kinds  raised  at  the  Station 
during  the  past  three  years.  Some  of  them  in  other  hands  and  in  pecu- 
liarly favorable  soils  gave  better  results  the  past  season  than  did  standard 
varieties  grown  under  the  same  conditions.  Most  of  the  named  kinds 
had  not  been  tried  here  before.  This  test  was  chiefly  valuable  as  show- 
ing what  varieties  do  best  under  adverse  conditions.  Tables  give  the 
number  of  hills  planted,  the  yield  in  pounds,  the  per  cent  of  starch,  the 
condition  of  the  tubers  April  1  iu  regard  to  sprouting,  and  notes  on  the 
shape  and  appearance  of  the  tubers,  for  one  hundred  and  twenty-six 
named  and  ninety-four  seedling  varieties.  The  average  per  cent  of 
starch  for  the  seedlings  was  18.85  per  cent;  for  the  named  kinds,  17,17 
per  cent.  The  most  prolific  among  the  named  kinds  were  Stray  Beaut}', 
lied  Elephant,  Grange,  Bliss's  Triumph,  Summit  and  Jordan's  Russet, 
iu  the  order  named. 

Xotes  on  the  determination  of  starch  in  potatoes. — This  article  contains 
a  description  of  Sachsse's  method  as  used  by  the  chemist  for  determin- 
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ing  the  starch  in  potatoes,  and  also  an  account  of  experiments  to  test 
the  influence  of  various  modifications  of  this  method  of  analysis  on  the 
per  cent  of  starch  obtained. 

(a)  Different  lengths  of  time  of  heatiug  in  acid  solution  on  water 
bath.  The  percentages  of  starch  obtained  by  heating  one,  two,  three, 
or  six  hours  were  nearly  the  same,  but  when  the  heating  was  prolonged 
to  nine  hours  0.6  per  cent  less  starch  was  obtained. 

(b)  On  heating  in  closed  bottles  in  water  bath  for  three,  six,  and  nine 
hours  the  percentages  of  starch  obtained  were  17.80,  18.40,  and  18.00, 
respectively. 

(c)  Three-tenths  of  a  gram  of  crude  starch  mechanically  separated 
from  the  potatoes  by  grating,  pulverizing,  and  washing  on  a  fine  linen 
filter  and  drying  at  lOO^C.  when  heated  as  in  Sachsse's  method  for  three, 
eight,  and  twelve  hours  gave  0.309,  0.30G,  and  0.304  grams,  respectively. 

(d)  When  sulphuric  acid  was  used  instead  of  hydrochloric  acid  in 
Sachsse's  process,  0.25  per  cent,  less  starch  was  obtained. 

(e)  In  a  single  determination  by  each,  Allihu's  method  gave  essen- 
tially the  same  results  as  Sachsse's,  but  the  author  prefers  Sachsse's 
because,  as  used  by  him,  Allihn's  method  requires  more  time. 

Sugar  beets  (pp.  21-23). — This  contains  an  account  of  a  field  experi- 
ment with  four  varieties  of  beets  (Lane's  Imperial,  Excelsior  Sugar, 
Vilmorin  Sugar,  and  Improved  Imperial  Sugar)  and  the  method  and  re- 
sults of  chemical  analysis  to  determine  their  sugar  content.  The  pro- 
duce of  beets  per  acre  was  from  24.2  to  30.4  tons  and  the  amount  of 
sugar  from  4,250  to  5,695  pounds  per  acre. 

It  will  be  seen  that  there  is  qnite  a  wide  variation  in  sugar  content  in  the  four 
varieties  tried  last  season.  Enough,  however,  has  been  developed  to  create  a  lively 
interest  in  the  cultivation  of  the  sugar  beet  in  this  State  for  purposes  of  sugar  produc- 
tion. The  serious  drawback  seems  to  be  the  cost  of  the  diffusion  plant,  as  quite  a 
large  amount  of  capital  is  required  to  prepare  a  suitable  plant  and  furnish  adequate 
machinery. 

CONNECTICUT. 

The  Connecticut  Agricultural  Experiment  Station. 
Location,  New  Haven.  Director,  Samuel  W.  Johnson,  M.  A. 

BULLETIN  NO.  96,  JANUARY,  1889. 

This  bulletin  describes  an  attempt  to  establish  a  method  of  valuation  for  mill- 
products  which  are  used  as  feed  for  dairy  stock.  It  also  contains  analyses  of  a  con- 
siderable number  of  feeds  which  are  now  being  sold  in  Connecticut.  Some  of  these 
feeds  are  of  excellent  quality  and  others  are  very  poor  or  worthless,  or  are  sold  at 
exorbitant  prices. 

A  condensed  statement  is  also  given  of  the  proximate  composition  of  all  the  feeds 
in  common  use,  and  of  the  digestible  matters  contained  in  a  ton  of  each,  together  with 
the  quantities  of  nitrogen,  phosphoric  acid,  and  potash  per  ton. 

The  contents  of  this  bulletin  were  included  in  the  Annual  Report  of 
the  Station  for  1888,  a  digest  of  which  was  published  in  Experiment 
Station  Bulletin  No.  2  of  this  office. 
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Feeding  stuffs  (pp.  1-15). 

Methods  of  valuation  (pp.  1-5). 

An  attempt  has  been  made  by  this  Station  to  find  out  and  analyze  all  the  feeds  now 
in  the  Connecticut  market  whoso  average  composition  is  not  already  known,  and  also 
to  offer  some  method  of  comparison  or  "  valuation"  for  them. 

The  method  here  to  be  described  is  not  a  new  one.  It  has  been  used  abroad,  where 
feeds,  like  fertilizers,  are  sold  under  guarantee  as  to  composition  and  the  seller  is 
obliged  to  make  good  any  deficiency.  The  application  of  the  method  to  American 
feeds  and  prices,  we  believe,  has  not  been  attempted  before,  probably  because  suffi- 
cient data  have  not  been  in  hand. 

Analyses  (pp.  5-12).— This  article  contains  analyses  of  "Columbia 
Cured  Feed  for  Horses  and  Cattle,"  the  "Concentrated  Feed  for  Horses, 
Cattle,  Sheep,  Swine,  Poultry,  etc.,"  the  "Concentrated  Egg  Producer," 
which  are  not  recommended,  and  of  cotton-seed  bran,  rye  feed,  oat  mid- 
dlings, barley  screenings,  oats,  buckwheat  middlings,  maize  kernel,  old 
process  linseed  meal,  gluten  No.  1  feed,  malt  sprouts.  Glen  Cove  starch, 
feed,  and  apple  pomace.     Money  valuations  accompany  the  analyses. 

Average  composition  of  the  icinter  food  for  dairy  stoclc  in  Connecticut 
(pp.  13-15). — This  article  includes  tables  giving  the  average  composi- 
tion of  several  kinds  of  hay,  maize  fodder,  stover  and  kernel,  wheat 
bran,  middlings  and  shorts,  oat  bran,  rye  bran,  cotton-seed  meal,  lin- 
seed meal,  hominy  chops,  malt  sprouts,  gluten  meal,  brewers'  grains, 
and  "starch  feed." 

BULLETIN  NO.  97,  APRIL,  1889. 

Fungous  diseases  of  plants,  Roland  Thaxter,  Ph.  D.  (pp.  1, 
2). — This  article  calls  the  attention  of  farmers  and  others  to  the  recently 
established  department  of  mycology,  and  contains  a  list  of  questions  on 
onion  smut,  sent  to  onion  growers. 

Fertilizers  (pp.  3-13). 

Duties  of  dealers  in  fertilizers  (p.  3). 

Gratuitous  analyses  of  fertilizers  (])p.  3,4). 

The  trade  values  for  1889  of  fertilizing  ingredients  in  raw  materials 
and  chemicals  (pp.  4,  5). 

Valuation  of  siiper phosphates,  special  manures  and  mixed  fertilizers  of 
high  grade  (pp.  5,  6). 

Fertilizer  analyses  (pp.  6-13). 

The  analyses  reported  include  those  of  ashes  from  small  birch-boughs, 
tobacco  stems,  cotton-seed  meal  (a  mechanical  analysis  is  given  of  two 
of  the  sam])les  of  cotton-seed  meal  in  addition  to  the  chemical  analyses), 
nitrate  of  soda,  sulphate  of  ammonia,  potash  salts,  and  cotton-hull  ashes. 

Cotton-hull  ashes  have  been  for  some  j^ears  the  cheapest  source  of  potash  on  the 
Connecticut  market.  The  potash  is  soluble  in  water,  is  entirely  free  from  chlorides, 
and  is  combined  chiefly  with  phosphoric  and  carbonic  acid.  The  ashes  are  now  used 
chiefly  on  tobacco  lands,  but  are  worth  the  attention  of  all  who  buy  raw  materials 
rather  than  mixed  fertilizers.  The  only  thiug  which  stands  in  the  way  of  their  more 
general  use  is  the  uneven  quality  of  the  material,  due  to  the  fact  that  the  hulls  are 
often  burned  together  with  coal,  so  that  the  hull  ashes  are  mixed  with  considerable 
coal  ashes. 
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Analyses  of  ground  bone,  tankage,  dissolved  bone-black,  and  special 
manures  are  also  reported.  With  the  analyses  are  given  the  cost  and 
money  valuation  per  ton,  or  data  from  which  the  valuation  can  be  easily 
calculated.  The  following  table  of  costs  of  valuable  ingredients  is  culled 
from  the  bulletin : 


Number 
of  analy- 
ses. 

Cost  per 
pound. 

Nitrogen  : 

From  cotton-seed  meal 

From  castor  pomace 

3 

1 
2 
2 

7 
9 

3 

Cents. 

12.  2  -13.  5 

18.3 

17.  4  -17.  5 

17.  9  -18.  3 

4.  0  -  5.  9 
3. 23-10.  4 

7.  2  -  8.  3 

From  sulphate  of  ammonia. . . 
Potash : 

From  cotton-hull  ashes 

Phosphoric  acid : 

From  dissolved  bone-black.. 

BULLETIN  NO.  98,  JUNE,  1889. 

Home-mixed  fertilizers  (pp.  1-7). 

This  bulletin  contains  analyses  of  eleven  samples  of  home-mixed  fertilizers  sent  to 
the  Station  this  year,  with  such  facts  as  could  be  obtained  regarding  their  cost,  etc. 
The  formulas  by  which  the  fertilizers  were  mixed  are  lirst  given,  followed  by  the  table 
of  analyses  and  valuations,  with  some  explanations  and  further  remarks  regarding 
them.     »     *     * 

The  average  cost  of  materials  for  the  fertilizers  referred  to  in  this  bulletin  has  been 
$33.79  per  ton,  delivered  at  the  purchaser's  freight  station.  Two  dollars  will  fully  cover 
the  cost  of  screening  and  mixing.  [From  §1  to  $1.50  is  the  estimate  of  those  who  have 
done  the  work.]  At  the  highest  estimate,  therefore,  the  average  cost  of  these  home- 
mixed  fertilizers  has  been  $35.79  per  ton.  The  average  valuation  has  been  .1538.83  per 
ton.  In  no  case  has  the  valuation  been  less  than  the  cost  of  the  chemicals  mixed. 
The  valuation  of  ready-mixed  fertilizers,  on  the  other  hand,  is  quite  uniformly  less 
than  their  cost. 

The  advantages  claimed  for  home-mixing  are  : 

(1)  Each  ingredient  can  be  separately  examined  by  the  purchaser,  and  if  necessary 
sent  to  the  Experiment  Station  for  analysis.  The  detection  of  inferior  forms  of 
nitrogen  or  phosphoric  acid  is  much  easier  and  more  certain  in  a  single  article  than 
in  a  mixture. 

(2)  It  is  self-evident  that  an  intelligent  farmer,  by  home-mixing,  is  better  able  than 
any  one  else  can  be  to  adapt  the  composition  of  his  fertilizers  to  the  special  require- 
ments of  his  land  as  well  as  of  his  crop,  and  how  greatly  the  soil  requirements  vary 
in  this  State,  even  over  a  small  area,  is  strikingly  sbown  by  the  held  experiments  an- 
nually reported  by  our  farmers  through  the  Stations. 

(3)  It  is  claimed  that  the  same  quautity  and  quality  of  plant  food  costs  much  less 
in  home-mixtures  than  in  ready-made  mixtures,  because  the  cash  purchaser  of  fertil- 
izer chemicals  deals  directly  with  the  importer  or  manufacturer,  not  with  the  middle- 
man or  retailer,  and  receives  quotations  without  reference  to  the  jjrices  asked  in  his 
neighborhood  by  retailers  of  the  same  goods. 

There  is  no  longer  any  question  as  to  the  expediency  of  home-mixing  in  many  cases. 


17 

From  such  raw  niaterials  as  are  in  our  markets,  without  the  aid  of  milling  machinery, 
mixtures  cau  be  and  are  annually  made  on  the  farm  which  are  uniform  in  quality, 
line  and  dry,  and  equal  in  all  resi)ects  to  the  best  ready-made  fertilizers. 

The  economy  of  homo-mixing  depends,  of  course,  on  the  prices  which  sellers  of 
mixed  goods  are  willing  to  take  and  on  the  cost  of  fertilizer-chemicals  delivered  as 
near  the  farm  as  mixed  goods  can  be  bought.  There  is  always  a  chance  for  the  farmer 
who  studies  the  market  and  the  needs  of  his  farm  to  save  enough  in  the  purchase  of 
liis  fertilizers  to  make  just  the  diti'ereuce  between  protit  and  loss  on  a  crop  ;  and  in 
farming,  as  in  everything  else  where  competition  is  close,  profit  usually  comes  from 
care  in  these  small  margins  of  expense.  Perhaps  home  mixtures  are  not,  indeed, 
always  and  everywhere  cheaper  or  more  economical  than  commercial  mixtures,  but  it 
will  often  happen  that  money  cau  be  saved  by  the  timely  purchase  of  raw  materials 
and  their  mixture  on  the  farm.  Each  individual  farmer  ought  to  be  the  best  or  only 
judge  of  the  economy  of  home-mixing  in  his  particular  case,  as  well  as  of  the  "  for- 
mulas" which  are  best  adapted  to  his  soil  and  crops. 

BULLETIN  No.  99,  JUNE,  1889. 

Fertilizer  analyses  (pp.  1-5). 

IVool  waste. — The  sample  analyzed  appeared  to  be  made  up  mostly  of  "tag-locks," 
unwashed  wool  containing  considerable  sheep  dung.     *     *     » 

With  nitrogen  reckoned  worth  8  cents,  phosphoric  acid  7  cents,  and  potash  4|  cents 
per  pound,  the  total  valuation  will  be  $10.57  per  ton.  This  slowly  decomposing  fer- 
tilizer is  especially  suitable  for  fruit-trees  and  grape-vines  or  grass,  where  an  enduring 
rather  than  quick  effect  is  desirable. 

The  article  also  coiitahi.s  analyses  and  valuations  of  "  damaged  corn- 
meal,"  cotton-seed  meal,  and  castor  pomace. 

Reckoning  phosphoric  acid  and  potash  at  7  and  6  cents  per  pound,  respectively — 
the  rates  used  in  the  valuation  of  mixed  fertilizers — nitrogen  in  cotton-seed  meal  costs 
from  12.4  cents  to  14.9  cents  per  pound,  and  in  castor  pomace  about  19  cents.  The 
price  of  castor  pomace  has  advanced  ^b  a  ton  since  last  year,  and  in  consequence  it 
has  become  one  of  the  most  expensive  sources  of  nitrogen,  while  last  year  it  was  one 
of  the  cheapest.  Cotton-seed  meal  has  also  advanced  in  price,  but  still  remains  the 
cheapest  source  of  available  nitrogen. 

Bone  manures. — Since  the  establishment  of  this  Station,  twelve  years  ago,  there 
has  been  a  great  improvement  in  the  mechanical  condition  of  the  bone  manures  sold 
in  Connecticut,  as  is  set  n  from  the  table,  which  gives  the  average  fineuess  of  all  those 
which  have  been  analyzed  here  during  that  period. 

The  fertilizing  value  of  fine  bone  is  much  greater  than  that  of  coarse  bone.  The 
latter  may  lie  iu  the  ground  for  j-ears,  while  very  fine  bone  is  readily  decomposed  and 
taken  up  by  plants.  The  improved  condition  and  increased  value  of  our  bone  manures 
is,  to  some  extent,  a  result  of  the  action  of  this  Station,  which,  iu  the  year  1879,  first 
carried  into  effect  the  method  of  valuation  based  on  the  mechanical  as  well  as  the 
chemical  analysis.  Nitrogen  iu  the  finest  bone  is  now  worth  16|  cents  jier  pound, 
while  that  in  the  coarsest  boue  is  valued  only  at  8^  cents,  and  phosphoric  acid  is 
valued  at  7  and  4  cents  in  the  two  grades,  respectively.  Very  finely  ground  boue  is, 
at  present,  one  of  the  cheapest  sources  of  quickly  available  nitrogen  and  phosphoric 
acid. 

The  analyses  of  twenty  sam])les  of  bone  manures  are  reported  iu 
tabular  form. 

8400— Xo.  1 2 
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Storrs  School  Agricultural  Experiment  Station. 

Connected  ivith  Storrs  Agricultural  School. 
Location,  Storrs.  Director,  W.  O.  Atwater,  Ph.  D. 

BULLETIN  No.  3,  FEBRUARY,  1889. 

This  bulletin  was  included  in  the  Annual  Eeport  of  the  Station  for 
1888,  a  digest  of  which  was  published  in  Experiment  Station  Bulletin 
No.  2,  of  this  office.     The  topics  are : 

EOOTS   OF   PLANTS   AS   MANURE   (pp.  1-7). 

Ohservations  on  the  roots  of  grass,  clover,  etc. 
Weight  of  roots  and  stubble  in  one  acre. 
Fertilizing  materials  in  roots. 

METEOROLoai(!AL  OBSERVATIONS  (p.  8). — A  suiumarj  of  observa- 
tions for  October,  November,  and  December,  1888. 

DAKOTA. 

Dakota  Agricultural  Experiment  Station. 

Department  of  Dakota  Agricultural  College. 
Location,  Brookings.  Director,  Lewis  McLoutb,  Ph.  D. 

BULLETIN  No.  9,  JANUARY,  1889. 

Experiments  with  corn,  Luther  Foster,  M.  Sc.  (pp.  1-8).* 

The  corn  experiments  embraced  a  set  of  39  plats,  each  containing  60  rows,  24  hills 
in  length.  Thirty-three  of  these  plats  were  planted  with  different  varieties  of  corn, 
18  of  dent  and  Id  of  flint,  the  rest  being  used  for  experiments  in  deep  and  shallow 
cultivation.  *  ^  *  The  early  part  of  the  season  was  not  favorable  for  corn-grow- 
ing, being  cold  and  wet.  *  *  *  The  stand  in  general  was  poor,  resulting  in  part 
from  unfavorable  weather  and  bad  seed,  but  principally  from  the  work  of  ground- 
squirrels.  *  *  *  It  was  observed  in  all  the  plats  that  the  earlier  plantings  grew 
larger  and  stronger  than  the  after  ones,  and  that  the  silks  and  tassels  made  their  ap- 
pearance more  regularly. 

The  results  of  a  single  season's  work  are  only  entitled  to  the  public  attention  as 
phowing  the  scope  of  the  experiment  undertaken. 

Definite  results  of  any  practical  value  to  the  farmer  can  only  be  obtained  by  a  con- 
tinuance of  the  same  experiment,  under  a  system  of  careful  observations,  extending 
through  a  number  of  years.     Of  this  a  beginning  has  been  made. 

Details  of  the  results  are  given  in  tabular  form. 

Deep  and  shallow  cultivation  of  corn  (p.  8). — The  deep  cultivation  was 

*  These  experiments  are  in  a  line  indicated  by  the  director  at  the  time  of  the  organ- 
ization of  the  Station  in  a  communication  which  was  printed  in  the  Report  of  the 
Committee  on  Station  Work  of  the  Association  of  American  Colleges  and  Experiment 
Stations,  published  by  the  Commissioner  of  Agriculture  in  the  spring  of  1888.  The 
communication  contained  the  following: 

Corn. — To  plant  a  plat  of  all  the  quick-growing  varieties  of  corn  we  can  find  every 
day  through  May,  and  keep  record  of  date,  cultivation,  the  reaching  of  several  stages 
of  its  growth,  and  of  its  maturity,  for  the  purpose  of  helping  to  settle  the  question  of 
corn  culture  for  southern  Dakota,  the  corn  season,  and  the  kinds  to  plant.  Wheat 
and  flax  have  been  nearly  all  the  crops  grown  heretofore  until  last  season,  when 
much  corn  was  planted  and  maturtd. 
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made  with  a  double-shovel  plow  ;  the  shallow  with  a  spriug-tooth  cul- 
tivator. The  diftereiice  iu  average  weight  of  stalks  and  bushels  per 
acre  of  coru  was  slight.     The  experiment  was  impaired  by  early  frost. 

BULLETIN  No.  10,  FEBRUARY,  1889. 

The  germination  of  frosted  grain,  C.  A.  Keffer  (pp.  3-S).— 
This  article  records  an  experiment  with  eighteen  samples  of  frosted 
grain,  including  two  samples  of  barley,  one  of  oats,  and  fifteen  of  wheat, 
to  determine  the  vitality  of  such  seed.  The  experiment  was  made  in 
response  to  numerous  requests  for  information  as  to  the  value  of  frosted 
and  stack-burned  grain  for  seed. 

Diftereut  methods  for  detenniniug  tho  percentage  of  germination  were  employed. 
Fifty  seeds  of  each  sample  were  drilled  iu  black  soil,  in  shallow  boxes,  which  were  then 
placed  in  the  propagating  house,  where  they  would  have  a  gentle  bottom  heat.  The 
eoil  used  was  taken  from  a  field  that  had  never  been  manured. 

A  number  of  samples,  as  shown  by  the  table,  were  placed  iu  carpet-paper  cells;  the 
paper  is  thick  and  porous,  and  retains  moisture  well,  thus  inducing  germination. 
Still  other  samples  were  placed  on  small  squares  of  carpet-paper  in  flower-pot  saucers, 
and  these  were  saturated  with  water  and  set  one  on  top  of  another,  thus  having  an 
air-space  of  an  inch  over  each  sample.     "     »     * 

A  comparison  of  the  table,  with  the  figures  showing  the  percentage  of  germination, 
will  show  that  seeds  do  not  germinate  in  the  ratio  of  their  plumpness.  Of  sample  No. 
4,  containing  40  per  cent  of  plump  seeds,  only  .54  per  cent  germinated,  while  of  sam- 
])le  No.  3,  containing  but  7  per  cent  of  plump  seeds,  82  per  cent  germinated.  In  the 
latter  sample  by  far  the  greater  proportion  of  the  grains — 75  per  cent — were  badly 
shriveled,  while  iu  sample  No.  4  but  32  per  cent  were  badly  shriveled.     »     *     * 

It  would  not  be  safe  to  lay  down  any  arbitrary  rule  for  the  use  of  frosted  grain  for 
seed.  Neither  would  it  be  fair  to  conclude,  from  these  experiments,  that  all  seeds  in 
which  the  germ  is  uuinjurud  will  produce  good  plants,  however  shriveled  the  grains 
may  be.  On  the  contrary,  the  investigation  suggests  unusual  care  in  the  preparation 
of  the  soil  and  in  seeding. 

If  careful  testing  shows  that  a  fair  percentage  of  injured  grains  will  germinate,  the 
])lauter  should  not  conclude  that  mere  germination  insures  a  good  crop.  Granted 
that  the  germ  is  uninjured  (aud  this  is  determined  when  the  seeds  grow)  the  plump 
grain  must  betaken  as  the  perfect  seed,  because  it  is  completely  filled  with  plant  food, 
aud  tho  seed  is  good  in  proportion  to  its  plumpness.  Much  can  be  done  to  aid  the 
growth  of  shriveled  grain  ;  careful  preparation  of  the  soil,  and  planting  when  the 
weather  is  most  favorable,  are  points  largely  within  the  control  of  every  farmer. 
May  it  not  be,  also,  that  with  good  weather  aud  well  prepared  soil,  comparatively 
shallow  seeding  will  be  advisable? 

bulletin  no.  11,  march,  1889. 

Field  experiments  with  wheat,  oats,  and  barley,  Luther 
Foster,  M.  Sc.  (pp.  3-8). — Trials  were  made  with  sixteen  varieties  of 
wheat,  nineteen  of  oats,  and  thirteen  of  barley.  The  times  of  maturity 
and  amounts  and  quality  of  produce  were  observed. 

Experiments  in  sowing  broadcast  and  with  the  roller-press  drill  were 
also  made.  "Prom  these  some  special  points  in  favor  of  the  latter 
method  may  be  briefly  stated  as  follows : 

(I)  Quick  germination  is  insured  by  the  seed  being  put  at  once  into 
moist  soil  and  the  covering  firmed  by  the  rollers. 
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(2)  The  wiud  instead  of  layinif  bare  the  seed  rather  deepens  the 
covering  by  partially  filling  up  the  tracks  of  the  rollers. 

(3)  Economy  of  seed  through  the  certainty  that  all  is  covered. 

(4)  The  weeds  are  not  so  rank  and  interfere  less  with  the  growth  of 
the  grain." 

BULLETIN  NO.   12,  APRIL,  1889. 

Forestry,  C.  A.  Keffer  (pp.  3-13). — This  bulletin  contains  an  ac- 
count of  the  operations  in  forestry  undertaken  at  this  Station. 

In  the  month  of  October,  1887,  a  plat  of  ground  containing  about  3 
acres,  lying  north  of  the  college  buildings,  was  planted  with  tree  seeds, 
the  intention  being  to  permit  the  trees  to  stand  where  they  grew,  and 
thus  secure  a  windbreak  for  the  buildings  and  campus.  The  ground 
used  is  at  the  crest  of  a  slight  elevation  which  slopes  to  the  west  for 
about  half  a  mile  to  a  small  creek.  The  soil  is  black,  with  a  stiff  yellow 
clay  subsoil,  in  which  there  is  a  little  sand.  While  not  "  hard  pan" 
this  subsoil  is  far  from  being  porous  in  the  usually  accepted  meaning  of 
the  word.  The  same  soil  is  found  in  all  the  plantations  of  this  depart- 
ment of  the  Station,  and  is  most  common  in  this  part  of  Dakota. 

The  varieties  planted  were  box  elder,  white  ash,  black  wild  cherry, 
honey  locust,  white  oak,  burr  oak,  red  oak,  black  walnut,  white  walnut 
or  butternut,  chestnut,  hard  maple,  shell-bark  hickory,  basswood,  and 
black  locust. 

Trees  on  the  college  laivn  (pp.  H-S). — "  In  Bulletin  'No.  1  the  conditions 
under  which  the  trees  on  the  college  lawn  are  growing  and  the  methods 
of  planting  and  culture  were  fully  explained.  The  past  season  has  im- 
pressed me  more  fully  with  the  value  of  some  varieties  named  in  that 
bulletin,  notably  the  white  elm  and  the  European  larch." 

This  article  contains  notes  on  the  different  varieties  of  trees  gro-wing 
on  the  college  lawn. 

The  forest  tree  nursery  (pp.  8-12). — "In  the  spring  of  1888  the  follow- 
ing varieties  of  trees,  ranging  in  quantity  from  two  hundred  to  two 
thousand,  were  i)lanted  in  the  nursery  :  European  larch,  yellow  birch, 
black  wild  cherry,  European  white  birch,  box  elder,  white  ash,  white 
elm,  Cottonwood,  soft  maple,  white  walnut,  black  walnut,  white  oak, 
basswood,  Scotch  pine,  white  spruce,  balsam  fir,  Norway  spruce,  Colo- 
rado blue  spruce,  Douglas  spruce,  arbor  vitaj,  white  pine,  red  cedar. 
Black  Hills  native  spruce  {Picea  alba),  Black  Hills  native  pine  {Pinus 
ponderosa),  hemlock,  red  pine,  gray  pine. 

In  addition  to  these,  about  five  thousand  cuttings,  including  Popu- 
lus  certinensis,  P.  pyramidalis,  P.  nolester,  P.  pyramidalis  suavolens,  Salix 
laurifolia,  S.fragilis,  were  planted."  This  article  contains  notes  on  the 
trees  in  the  nursery. 

The  evergreens  (pp.  12, 13). — "About  ten  thousand  evergreens  of  the 
varieties  named  in  the  bulletin  were  planted  in  the  same  way  as  the 
deciduous  trees."    The  methods  of  planting  and  culture  are  described, 
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aud  the  number  of  trees  of  each  kind  planted,  as  well  as  the  number 
alive  at  the  end  of  the  season,  is  stated. 

BULLETIN  NO.  13,  APRIL,  1889. 

Insects  and  insecticides,  I.  H.  Orcutt,  M.  D.,  Pii.  D.  (pp.  3-2S). — 
This  contains  practical  directions  for  the  catching,  preserving-,  and 
transportation  of  insects,  aud  for  the  use  of  insecticides ;  an  illustrated 
account  of  spraying  apparatus;  and  compiled  notes  on  the  following 
insects:  Cecropia  emperor  moth  {Platysamla  cecrojjm,  Linn.),  American 
silk-worm  (Telea  polypheynus^  Linn.),  sphinx  moths  {^phitigidce)^  elm 
saw-fl^'  [Cinibex  americana,  Leach),  yellow-spotted  willow-slug  {Nematus 
veniralis.  Say),  streaked  cotton  wood  leaf-beetle  {Plagiodera  scripta, 
Fabr.),  cut-worms,  southern  cabbage  butterfly  [Pieris  protodice,  Boisd.), 
imported  cabbage  butterfly  {Pieris  rapce,  Schrank),  cabbage  plusia 
(Plusia  ftrassicfc,  Riley),  zebra  cabbage- worm  (Ceramica  j9Jcto,  Harris)^ 
cabbage  plant-louse  {Aphis  hrassica',  Linn.),  Colorado  i)otato  beetle 
{Doryplwra  deccmUneata,  Say),  and  striped  cucumber  beetle  {Diabrotica 
vittata). — The  following  items  are  of  special  interest: 

Cecropia  emperor  worm. — These  worms  were  fonml  .it  this  Station  dnriug  the  past 
eummer  destroying  the  box-elder,  maple,  willow,  cottonwood,  plum,  apple,  cherry, 
mountain  ash,  elm,  catalpa,  etc.  »  *  *  The  destruction  has  been  so  great  in 
many  places  it  is  feared  that  tree-raising  mtist  be  abandoned  if  something  is  not  done 
to  check  them.  If  the  cocoons  are  collected  in  a  given  locality  there  will  be  no 
worms  the  following  season.  The  cocoons  maybe  torn  down  from  the  tops  of  the 
larger  trees  with  a  hook  fastened  to  a  pole.  By  opening  a  number  of  cocoons  aud 
carefully  comparing  the  weight  of  those  containing  healthy  pupte  with  those  which 
do  not,  it  is  not  difficult  to  assort  them.  Only  those  conla'ming  healthy  pupw  should 
be  destroyed,  as  many  of  the  others  contain  the  pupce  of  one  of  the  cecropia's  greatest 
enemies  and  the  farmers'  faitliful  friends.  Cocoons  may  be  kept  in  boxes  (on  shelves 
if  many  are  to  be  preserved)  with  one-half  inch  holes  bored  in  them.  The  holes  will 
not  allow  mice  to  enter,  but  will  allow  small  insects  to  escape.  If  the  cocoons  have 
not  been  assorted  moths  will  .appear  about  the  first  of  June,  which  may  be  taken  out 
and  destroyed.  The  friendly  insects  may  not  appear  until  several  weeks  after  the 
moths  have  been  destroyed.  If  the  cocoons  are. carefully  gathered  .and  cared  for, 
as  stated  above,  the  relative  number  of  the  parasitic  insects  to  the  number  of  cecropia 
larva)  will  be  greatly  increased,  as  few  cocoons  need  be  overlooked  in  gathering. 
This  will  enable  the  small  insect  friends  to  almost  annihilate  the  large  enemies.  If 
the  worms  .are  not  numerous  they  may  be  picked  off  and  destroyed.  One  man  imles 
that  he  cut  about  twelve  thousand  in  two  with  shears  last  summer.  They  may  be  destroyed, 
without  being  handled,  by  pouring  <a  few  drops  of  kerosene  along  the  back  from  a 
can  with  a  very  small  nozzle.  If  the  trees  are  large  they  can  be  fastened  to  a  long 
pole  at  an  angle,  and  bo  used  by  a  person  standing  some  dist.ance  from  the  tree.  If 
but  few  trees  are  to  be  protected,  this  seems  to  be  by  far  the  better  way  to  proceed. 
Use  but  a  few  droi)s  of  kerosene  on  each  worm,  as  it  will  kill  the  leaves  if  jioured  on 
them. 

Elm  saw-fly. — These  saw-flies  are  frequently  regarded  as  "  big  hornets"  bj^  careless 
observers.  The  abdomen  of  the  male  varies  in  color  from  brick-red  to  shiny  black, 
while  the  abdomen  of  the  female  is  plainly  marked  along  each  side  with  white. 
These  insects  appear  the  last  of  May  or  first  of  June,  and  begin  at  once  their  work  of 
destruction  upon  the  willow,  soft  maple,  etc.  They  are  provided  with  very  powerful 
jaws  for  cutting  slits  in  the  bark,  and  with  loiig  tongues  for  lapping  up  the  sap.    One 
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jaw  is  forced  into  the  Lark,  the  other  is  securely  fastened  a  little  to  one  side,  when, 
with  a  powerful  eli'ort,  the  first  jaw  is  drawn  through  the  bark  toward  the  second. 
This  operation  may  be  repeated  till  the  branch  is  completely  girdled.  The  sap  is 
carefully  lapped  up  as  the  operation  progresses,  and  if  the  branch  does  not  die  the 
scars  may  be  seen  years  afterward. 

BULLETIN  No.  14,  APRIL,  1889. 

The  sugar  beet,  J.  H.  Shepard,  M.  S.  (pp.  3-6). — Au  account 
of  prelimiuary  experiments  with  seven  varieties  of  sugar  beets  to  ascer- 
tain if  such  beets  are  adapted  to  the  soil  and  climate  of  Dakota.  The 
yields  and  sugar  content  were  sufficiently  encouraging  to  justify  repeti- 
tion of  the  experiments. 

DELAWARE. 

The  Delavyare  College  Agricultural  Experiment  Station. 

Department  of  Dclau-are  College. 
Location:  Newark.  Director:  Arthur  T.Neale,  Ph.  D. 

BULLETIN  No.  4,   MAY,  1889. 

Injurious  insects,  identification  and  extermination,  M.  H. 
Beckwith  (pp.  3-19). 

Original  investigations  in  entomology  will  be  undertaken  as  soon  as  facilities  are 
secured  for  this  line  of  work.     At  present,  however,  the  demand  in  Delaware  is — 

(1)  For  instruction  regarding  the  habits  of  well-known  insect  pests. 

(2)  For  the  description  of  thorougJi  ly  tested  remedies,  and  of  the  proper  methods  of  using 
them. 

For  the  purpose  of  obtaining  data,  seven  thousand  copies  of  a  circular  were  mailed 
to  the  farmers  and  fruit-growers  residing  iu  the  State.  In  this  circular  information 
was  requested  relative  to  the  appearance  of  new  insects,  as  well  as  to  the  amount  of 
dauiage  to  crops  caused  by  the  familiar  forms. 

Forty  difierent  species  were  reported.  Those  mentioned  as  being  especially  abun- 
dant and  causing  the  greatest  injury  are  noticed  iu  this  bulletin. 

The  bulletin  contains  short  compiled  accounts  of  the  foUowiug  insects :  Asparagus 
beetle  (Crioceris  asparagi,  Linn.),  rose  beetle  {Macrodactylus  subspinosus,  Fabr.), 
striped  cucumber  beetle  {Diubrotica  vittata,  Fabr.),  Colorado  potato  beetle  {Doryphora 
decemlincaia,  Say),  plum  curculio  (Conotrachelus  nenuphar,  Herbst.),  codling  moth 
{Carpocapsa pomonella,  Linn.),  white  cabbage  butterfly  {Pieris  rapw,  Linn.),  goose- 
berry saw-fly  {Xematus  ventricosus,  Klug.),  and  tomato  worm  {Heliothis  armigera, 
Hiib.). 

BULLETIN  No.  5,  JUNE,  1889. 

The  inspection  of  seed  and  of  stock  feed  in  Delaware, 
A.  T.  Neale,  Ph.  D.  (pp.  3,  4). — This  introductory  article  gives  a  brief 
account  of  the  work  of  a  force  of  inspectors  recentlj^  organized  by  the 
Station  to  collect  samples  of  seed  sold  in  Delaware.  The  purity  and 
vitality  of  the  seed  thus  obtained  were  tested  at  the  Station.  Director 
Neale  calls  attention  to  the  fact  that  a  very  important  result  of  the 
work  done  in  fertilizer  control  by  American  and  European  stations  has 
been  to  show  that  "farmers  need  teachers  quite  as  much  as  they  need 
detectives,"  and  implies  that  this  will  jirove  equally  true  in  regard  to 
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seed  control.  The  principal  difficulties  with  the  seed  commonly  sold  in 
the  markets  are  lack  of  vitality,  i.  e.,  germinating  power,  and  impurities, 
including  not  only  dirt,  which  does  little  harm,  but  also  seed  of  weeds 
and  parasitic  plants,  some  of  which  are  very  harmful.  The  Delaware 
Station  is  striving  not  only  to  detect  imperfections  and  impurities  in 
seed,  but  also  to  show  the  farmer  the  desirability  of  seed  control  and 
to  point  out  the  dangers  lurking  in  the  seed  he  uses,  which  may  easily 
escape  his  observation,  and  possible  economies  in  the  use  of  seed  he 
sows. 

Early  in  February,  1889,  the  Station  appointed  twelve  inspectors  and 
assigned  to  each  a  separate  district  in  the  State,  which  embraces  in 
every  case  from  one  to  three  of  the  local  divisions  called  "liundreds." 
The  duty  of  an  inspector  was  defined  to  be  the  selection  of  one  or  more 
samples  of  every  kind  of  seed  and  feeding  stuff  offered  for  sale  in  his 
district.  The  aim  of  this  inspection  was  to  learn  definitely  the  kinds, 
the  quality,  and  the  retail  prices  of  the  above-named  materials,  as  sold 
in  Delaware. 

A  complete  list  of  the  inspectors  is  given,  and  tables  show  the  num- 
ber and  sources  of  the  samples  of  seed  which  each  one  secured.  Prior 
to  April  1  some  two  hundred  and  twenty  samples  of  seeds  and  fifty 
samples  of  feeding  stuffs  were  received  at  the  Station's  laboratory. 
The  analyses  of  the  feeding  stuffs  are  still  in  progress,  and  will  form 
the  subject  of  the  next  bulletin. 

Seed  TESTING,  F.  D.  Chester,  M.  S.  (pp.  5-32).— The  importance 
of  this  work  is  urged ;  attention  is  called  to  the  fact  that  "  little  has 
thus  far  been  done  by  the  American  stations  toward  exercising  con- 
trol over  the  seeds  sold  in  their  several  States;"  the  article  also  contains 
directions  for  the  collection  of  samples ;  accounts  of  the  methods  of  ex- 
amination, and  a  copy  of  the  form  used  for  the  report  of  the  test ;  reports 
of  tests,  with  explanations  and  practical  conclusions,  and  a  series  of 
tables  in  which  the  results  of  examiua'ion  of  seeds  are  given  in  detail. 
The  tests  were  of  two  kinds,  purity  examinations  and  germination  tests. 
Impurities. — The  purity  examinations  show  that  the  seeds  sold  in  the 
State  during  the  present  season  have  been  fully  up  to  the  average. 
The  average  results  of  the  tests  made  at  this  Station  are  compared 
with  calculations  of  Prof.  A.  E.  Ledoux  (see  Annual  Report  of  North 
Carolina  Station  for  18S0)  for  American  and  German  seeds.  The  out- 
come is  very  favorable  for  the  Delaware  seeds  compared  with  those  of 
the  United  States  in  general,  and  for  those  in  the  United  States  as 
compared  with  the  German.  As  regards  the  grasses,  however,  Ledoux's 
calculations  are  less  favorable  to  those  sold  in  the  United  States.  In 
the  Delaware  examinations,  "  garden  vegetables,  in  accordance  with 
experience  elsewhere,  give,  as  a  rule,  a  high  percentage  of  purity,  and 
are  comparatively"  free  from  foul  weed  seeds." 

Xature  of  the  impurities.— The  kinds  and  amounts  of  all  the  weed 
seeds  found  in  the  grasses  and  forage  plants  are  given  in  a  table  show- 
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ing  the  number  of  samples  of  seeds  in  which  each  kind  of  weed  was 
found.  Thus,  in  one  hundred  and  forty-eight  samples  of  seeds  sold  iu 
Delaware,  forty-four  contained  plantain  [Plcmtago  major) ;  twenty- 
seven,  sheep  sorrel  [Riunex  acetosella) ;  twenty-five,  rag  weed  {Ambrosia 
■artemisiccfolia) ]  five,  dodder  (Ciisctita) ',  and  one,  Canada  thistle  {Cnicus 
urvensis).  Twenty-six  different  species  of  weeds  were  found  in  the 
samples  tested. 

"This  list  tells  its  own  story,  as  to  how  the  majority  of  weed  seeds  get 
upon  the  farm ;  for  not  only  is  the  farmer  sowing  them,  but,  as  Ledoux 
has  remarked,  he  is  sowing  them  upon  well  prepared  land,  where  they 
will  be  sure  to  grow.'- 

Quantity-  of  imjMrities. — One  sample  of  red  clover  seed  contained  9.2 
per  cent  of  impurities.  These  were  seeds  of  nine  kinds  of  weeds,  etc., 
among  which  were  plantain,  smart  weed,  rag  weed,  and  foxtail  grass.  Tak- 
ing 8  poundsof  this  clover  seed,  the  usual  quantity  for  an  acre,  the  number 
of  weed  seeds  was  sufficient  to  give  one  seed  of  sheep  sorrel  every  4  feet 
in  drills  3  feet  apart ;  one  of  rag  weed  every  10  feet  in  drills  6  feet  apart ; 
the  same  number  of  dodder  and  enough  of  all  the  weed  seeds  of  differ- 
ent kinds  to  make  one  seed  every  6  inches  iu  drills  9  inches  apart.  This, 
however,  was  rather  an  extreme  case.  Another  sample  of  red  clover, 
which  came  nearer  the  average,  bad  1.2  per  cent  of  impurities  by 
weight.  If  8  pounds  of  this  seed  were  sown  on  an  acre,  the  number  of 
w'eed  seeds  would  be  sufficient  for  one  every  foot  in  drills  15  inches 
apart. 

"The  tables  show  how  it  is  possible,  even  by  the  use  of  a  compara- 
tively iiure  seed,  to  introduce  upon  laud  a  supply -of  weeds  which  may, 
in  time,  overrun  a  farm  to  a  serious  degree  ;  and  when  we  consider  that 
this  process  of  sowing  weed  seeds  is  repeated  from  year  to  year,  the 
argument  has  still  greater  force." 

Dodder. — An  account  of  the  dodder  {Cuscuta  trifoUi)  is  given.  This 
parasite,  which  grows  upon  clover,  alfalfa,  etc.,  is  iu  some  cases  a  very 
serious  pest. 

"  Every  precaution  is  to  be  taken  against  the  introduction  of  this  para- 
site into  the  State.  In  Germany  its  presence  has  proved  a  national 
calamity  and  well  nigh  forced  German  farmers  to  abandon  the  growth 
of  clover. 

The  flax  dodder,  according  to  Ledoux,  broke  up  the  culture  of  flax  in 
Korth  Carolina,  and  paved  the  way  to  cotton  culture.  In  Germany,  the 
fight  against  the  Cuscuta  has  been  vigorous,  but  the  enforcement  of 
stringent  laws  and  the  sharp  eye  kept  by  the  German  seed-controls  over 
the  quality  of  clover  and  alfalfa  seed,  has  done  much  to  reduce  this  evil." 

A  striking  instance  of  the  need  of  precautions  in  this  country  is  given 
in  a  sample  of  alfalfa  seed  sent  to  the  Station  for  examination.  "  The  pur- 
chaser remarked  that  it  was  one  of  the  purest  seeds  he  had  ever  seen,  and 
an  examination  i)roved  this  fact,  the  percentage  of  impurities  being 
only  .42,  mainly  dirt.     But  a  close  examination  revealed  the  presence 
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of  Cuscuta  or  dodder  seed  at  the  rate  of  seven  hundred  and  twenty  to 
the  pound.  This  seed,  when  sown  at  the  rate  of  15  pounds  to  the  acre, 
which  is  about  one-half  that  generally  sown  InGermanj^  would  furnish 
nearly  eleven  thousand  Cuscuta  seed  to  the  acre,  or  enough  to  give  one 
seed  every  2  feet  in  drills  2  feet  apart.  The  sowing  of  this  much  Cus- 
cuta seed  upon  an  acre  of  land  would,  at  the  least,  be  a  dangerous  pro- 
cedure, and  might  result  in  a  total  destruction  of  a  crop  in  the  course  of 
two  or  three  years." 

Germination  tests. — The  percentages  of  vital  seed,  relation  of  vitality 
to  rate  of  seeding,  vitality  averages  (seed  in  one  hundred  capable  of 
germination),  duration  of  test,  percentage  of  seed  decayed,  weight  of 
seed  and  present  value,  are  discussed  and  the  results  given  in  tables  fill- 
ing twelve  pages;  those  of  purity  examinations  filling  the  five  pages 
which  follow.  A  very  convenient  germinating  apparatus  in  use  at  the 
Station  is  described.  Samples  were  tested  in  duplicate  and  results 
which  differed  more  than  10  per  cent  in  germinating  power  were  re- 
jected. Comparisons  of  results  in  these  investigations  in  Delaware, 
other  parts  of  the  United  States,  and  in  Germany  are  giv^en  in  tabular 
foim. 

"The  vitality  of  seed  sold  in  the  State  during  the  present  season  has 
upon  the  whole  been  good,  and  well  up  to  the  average  standard.  This 
fact,  in  a  State  where  no  systematic  control  has  ever  before  been  in  op- 
eration, is  a  source  of  congratulation.  *  *  *  The  vitality  of  the  clo- 
ver seed  is  especially  good.  This  also  applies  even  more  strongly  to 
the  timothy.  The  low  vitality  of  the  grasses,  particularly  of  those 
less  known  to  agriculture,  bat  of  intrinsic  value,  is  a  great  drawback 
against  the  introduction  of  a  mixed  grass  herbage  in  thiscountry.  The 
quality  of  the  garden  seed  is  generally  above  the  standard." 

Considerations  are  stated  which  imply  that  the  "  usual  method  of 
seeding  is,  in  the  majority  of  cases,  excessive  and  perhaps  wasteful." 

FLORIDA. 

Agricultural  Experiment  Station  of  Florida. 

Department  of  Florida  State  Agricultural  and  Mechanical  College. 
Location,  Lake  City.  Director,  Rev.  J.  P.  De  Pass. 

BULLETIN  NO.  5,  APRIL,   1889. 

Analysis  of  fertilizers,  J.  M.  Pickell,  M.  D.,  and  J.  J.  Earle, 
A.  B.  (pp.  1-5). — The  bulletin  contains  results  of  analyses  of  five  sam- 
ples of  commercial  fertilizing  materials,  one  muck,  one  marl,  three  soils 
and  onesubsoil;  and  directions  for  taking  and  sending  samples  of  soil, 
water,  and  fertilizers  for  analysis. 

Florida  is  the  only  State  east  of  the  Mississippi  River  that  has  no  law  for  the 
analyses  of  conniiercial  fertilizers.  *  *  *  It  i.s,  nevertheless,  the  purpose  of  the 
Station  to  publish  the  results  of  analyses  of  fertilizers  sampled  from  time  to  time  in 
various  parts  of  the  State. 


26 


GEORGIA. 

Georgia  Agricultural  Experiment  Station. 

Department  of  State  College  of  Agriculture  and  Mechanic  Arts,  University  of  Georgia, 

Location,  Athens.  Director,  W.  L.  Jones,  M.  D. 

bulletin  no.  2,  january,  1889. 

Factoks  in  agricultural  investigations,  W.  L.  Jones,  M.  D. 
(pp.  11-16). — An  iutroductory  article. 

Ash  ANALYSES   OF   NATIVE   WOODS,    H.  C.  WHITE,    PH.    D.    (pp.    17- 

26). — A  Dumber  of  the  more  common  native  woods  of  Georgia  were 
analyzed  with  a  view  to  determine:  (1)  Their  fuel  value;  (2)  the 
amount  aud  character  of  the  mineral  matter  they  contain  5  (3)  the  ma- 
nurial  value  of  the  ash  as  commonly  obtained.  The  woods  examined 
were  black  hickory  {Carya  tomentosa),  red  oak  {Quercus  ruhra)^  white 
oak  [Quercus  alba),  post  oak  (Quercus  ohtusiloha),  yellow  pine  {Finns 
mitis),  old  field  pine  (short-leaved — the  common  variety  of  the  up- 
country — probably  Pinus  mitis),  black  pine  (so  called),  dogwood  {Cornus 
Jlorida),  red  majile  {Acer  ruhrum),  ash  {Fraxiims  americana),  chestnut 
{Castanea  vulgaris),  and  sycamore  {PJatanus  occidentalis).  The  results 
of  the  analyses  are  given  in  a  series  of  tables. 

Origin  of  soils  geologically  considered,  J.  W.  Spencer, 
A.  M.,  Ph.  D.  (pp.  27-31). — This  contains  notes  on  the  origin  of  soils. 

The  imported  cabbage  butterfly  (Pieris  rap^),  J.  P.  Camp- 
bell, Ph.  D.  (pp.  32-35). — A  compiled  account  of  this  insect. 

Field  experiments  with  phosphates  and  kainit  applied  to 
cotton,  W.  L.  Jones,  M.  D.  (pp.  35-37). — The  object  of  these  ex- 
periments was  to  compare  the  relative  manurial  values  of  phosphoric 
acid  in  acid  phosphate,  phosphate  slag  (Pine-Thomas  process),  and 
floats,  and  of  kainit  "  in  combinations  such  as  are  frequently  used  by 
farmers."  The  experiments  were  made  on  plats  of  one- tenth  acre  each. 
Each  manured  plat  was  duplicated.  The  kind  of  manure,  rate  per  acre, 
and  yield  per  acre  in  seed  cotton  are  given.  Attention  is  called  to  the 
variations  in  the  yields  of  the  unmanured  plats,  which,  as  is  very  com- 
mon in  such  experiments,  "shows  forcibly  the  difficulty  of  getting  a 
correct  standard  of  comparison." 

Aside  from  the  inequalities  of  soil,  the  season  was  unfavorable  and  it  is 
difficult  to  draw  satisfactory  conclusions.  "Of  phosphates,  acid  phos- 
phate appears  to  lead,  slag  comes  next,  and  the  floats  are  last,  *  *  * 
but  when  the  relative  cost  of  the  acid  phosphate  and  slag  are  consid- 
ered, the  apparent  difference  in  favor  of  the  phosphate  is  much  reduced. 
Where  kainit  is  used,  other  ingredients  of  fertilizer  remaining  the  same, 
the  yield  is  slightly  increased." 
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Summary  of  meteorological  observations  (p.  38). 

Summary  for  four  years — October,  1884  fo  October,  1888. 
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Preservation  of  the  sweet  potato  in  winter,  W.  L.  Jones, 
M.  D.  (pp.  39-42). — A  record  of  one  year's  experience  with  sweet  pota- 
toes kept  in  a  pit  and  in  a  dry  well. 

Tbis  experiment  is  published,  not  because  it  furnishes  a  basis  for  deduction,  but  to 
direct  attention  to  this  very  important  matter.  If  it  was  known  exactly  under  what 
conditions  sweet  potatoes  could  be  preserved  through  the  winter,  their  cultivation 
would  increase  largely,  for  they  are  easily  raised  and  can  be  converted  into  very 
cheap  pork,  milk,  and  butter. 


BULLETIN  NO.  3,  APRIL,  1889. 

Entomology,  J.  P.  Campbell,  Ph.  D.  (pp.  45-49). — Compiled  notes 
on  the  melon  worm  [Eudioptis  hyalinata,  L.),  pickle  worm  {Eudioptis  niti- 
dalis,  Cram.),  and  harlequin  cabbage-bug  [Strachia  histrionica,  Halm). 

Additional  ash  analyses  of  native  woods,  H.  C.  White,  Ph.  D. 
(pp.  50-53.) — A  continuation  of  the  work  recorded  in  Bulletin  'No.  2, 
(pp.  17-26).  The  woods  examined  were  long-ieaved  pine  {Pinus  palus- 
tris)  and  magnolia  {Mayjiolia  grandiflora). 

Cow-pea  as  a  fertilizing  crop — Manures  for,  W.  L.  Jones, 
M.  D.  (pp.  54-58). — A  record  of  experiments  with  fertilizers  on  cow- 
peas.     "The  pea  responded  promptly  to  mineral  manures." 

Preservation  of  the  sweet  potato  in  winter,  W.  L.  Jones, 
M.  D.  (pp.  59-61). — A  record  of  the  continuation  of  experiments  reported 
in  Bulletin  No.  2  (pp.  39-42). 

One  or  two  conclusions  only  can  be  drawn  at  present;  one  is  that  sweet  potatoes 
may  be  kept  through  the  winter  when  the  temperature  to  which  they  are  exi^osed  is 
within  the  limits  of  38.1°  and  88<^  Fah.,  and  the  average  about  52°;  another  is  that  a 
damp  atmosphere  is  not  prejudicial  to  their  keeping,  neither  is  the  presence  of  dif- 
fused daylight. 
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ILLINOIS. 

Agricultural  Experiment  Station  of  the  University  of  Illinois. 

Department  of  the   University]  of  lUinois. 
Location,  Chanipaigu.     Director,  Selini  H.  Peabody,  Ph.  D.,  LL.  D. 

BULLETIN  NO.  4,  FEBRUARY,  1889. 

Field  experiments  with  corn,*  George  E.  Morrow,  A.  M., 
AND  T.  F.  Hunt,  S.  B.  (pp.  37-127). — This  article  contains  a  detailed 
record  of  twelve  field  experiments  with  common  dent  corn. 

Experiment  No.  1. — Corn,  testing  of  varieties  (pp.  38-87). — One  hundred 
and  sixty  varieties  were  included  in  these  tests,  for  which  about  8  acres 
of  land  were  used.  The  results  are  given  in  detail  in  tables,  together 
with  summaries,  general  notes,  and  a  record  of  the  meteorological  con- 
ditions for  the  season  of  1887  and  1888.  Classified  descriptious  of  a 
large  number  of  the  varieties  fill  nineteen  closely  printed  pages  of  the 
bulletin.  In  many  instances  these  descriptions  conclude  with  brief 
comments  on  the  probable  value  of  the  different  varieties  to  the  farm- 
ers of  Illinois,  as  far  as  any  conclusion  is  warranted  b}'  tbe  experi- 
ments. 

The  varieties  are  divided  into  early,  medium,  late,  and  non-maturing, 
with  reference  to  the  latitude  of  the  Station.  Those  varieties  maturing 
this  season  in  one  hundred  and  twenty-five  or  less  days  from  date  of 
plantiug  are  considered  early;  those  maturing  in  from  one  hundred  and 
twenty-five  to  one  hundred  and  thirty-five  days,  medium  ;  those  matur- 
ing in  from  one  hundred  and  thirty-five  to  one  hundred  and  forty-five 
days,  late  When  corn  became  sufficiently  hard  not  to  be  sensibly  in- 
jured by  frost  it  was  considered  mature. 

The  following  varieties  are  recommended  for  cultivation  in  Illinois: 

EARLY   MATURING   VARIETIES,   FOR  NORTHERN   ILLINOIS. 

Miirdock  (Synonyms,  Prairie  Queen,  Will's  Niuety-day,  Goddard's  Favorite,  Dam- 
rnell's,  Bonus  Prairie,  Queeu  of  the  Prairie,  Yellow  Clauge  (also  iu  central  Illinois 
as  an  early  variety);  Sibley'sPrideof  the  North  (North  Star) ;  Golden  Rod;  Edmoud's 
Corn  (also  iu  central  Illinois  as  an  early  variety) ;  Kane  Conuty  Pride  (Synonym, 
Zeigler's  Niuety-day);  Kiug  of  the  Earliest  (Synonym,  Dakota  Ninety-day);  Hill's 
Improved  Ninety-day  ;  Champion  of  the  North  (Synonym,  Ninety-day  White);  Smith's 
Mixed  Deut,  Smith's  Improved  White,  Smith's  Improved  Striped  (also  iu  central  Illi- 
nois as  an  early  variety). 

MEDIUM   MATURING   VARIETIES,   FOR   CENTRAL  ILLINOIS. 

Legal  Tender;  Riley's  Favorite;  Leaming  (Synonym,  Iowa  King);  Clark's  One 
Hundred-day;  Seek-uo-further ;  Champaign;  Log  Cabin;  Burr's  White  (Synonyms, 
Giaut  Normandy,  Dresback,  Champion  White  Pearl,  Zeigler's  Ninety-day,  White 
Queen,  Smith's  Favorite,  Hugh's  Choice);  Gourd  Seed. 

*  The  character  of  these  experiments,  the  accounts  of  which  fill  ninety  closely 
printed  pages,  makes  it  impracticable  to  bring  a  satisfactory  synopsis  of  them  withiu 
the  limits  of  the  present  publication.  A  more  complete  summary  is  therefore  re- 
served for  the  Annual  Digest  of  the  work  of  the  Stations. 
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LATK    MATUKIXG   VARIETIES,  FOR   SOUTHERN    ILLINOIS. 

McCoiiucH's  Improved  Oraii<;e  Pride  (probably  desirable) ;  Sweiigel  Corn  ;  Steward's 
Improved  Yellow  Deut  ('probably  desirable) ;  Piasa  Pride  (on  fertile  river  bottoms, 
probably  desirable). 

Experiment  No.  2. — Corn,tesf  of  varieties  for  ensilage  (pp.  88-93). — Bur- 
rill  and  Wliitmaii  ensilage  com  (a  large,  late,  or  nou-iuaturing  soiitheru 
variety),  Burr's  White  (a  coiuinoii,  medium-maturing,  dent  variety), 
and  Breck's  Boston  Market,  were  grown  (the  last  on  a  smaller  scale 
than  the  other  two)  in  an  experimental  tield.  The  details  and  results 
are  summarized  in  five  tables. 

\Yhen  harvested  for  the  silo,  the  Burrill  and  Whitman  ensilage  corn 
was  less  mature,  its  stalks  taller,  and  the  total  yield  of  corn  fodder  per 
acre  much  larger  than  was  the  case  with  the  Burr's  White.  But  the 
Burrill  and  Whitman  contained  much  more  water  than  the  Burr's  White, 
the  latter  having  40.5  per  cent,  and  the  former  only  27.3  per  cent  of  dry 
substance.  Consequently  the  total  amounts  of  actually  nutritive  mate- 
rial in  the  two  were  nearly  the  same,  and  the  difference  in  yield  was 
mainl}'  in  the  amounts  of  water.  The  differences  of  composition  of  the 
dry  substance  of  the  two  varieties  were  not  large.  The  percentage  of 
crude  protein  was  appreciably  higher  in  the  Burrill  and  Whitman  en- 
silage than  in  the  Burr's  White,  although  in  each  case  it  was  about  half 
that  of  the  average  of  the  American  and  European  analyses  on  record. 

"As  shown  in  the  tables,  the  Burr's  White  yielded  23,050  pounds,  and 
the  Burrill  and  Whitman  ensilage  corn  35,285  pounds  of  fresh  sub- 
stance, and  9,327  and  9,047  pounds,  respectively,  of  dry  substance,  equal 
in  weight  to  the  dry  substance  of  about  5^  tons  of  well-cured  timothy 
hay. 

The  Burr's  White  yielded  324  pounds  per  acre  less  of  crude  fiber  and 
104  pounds  more  of  nitrogeu-free  extract  (starch,  sugar,  etc.)  than  the 
ensilage  corn;  while  the  ensilage  corn  yielded  4  pounds  of  crude  fat, 
25  pounds  of  crude  ash,  and  74  pounds  i)er  acre  more  of  crude  protein." 

Experiment  No.  3. — Corn,  time  of  ijlanting  (pji.  93-96). — The  object  of 
this  experiment  was  to  observe  the  effect  of  planting  at  dilierent  dates 
upon  the  amount  and  quality  of  the  crop. 

"Seven  plats  measuring  2  by  8  rods  each  were  planted  with  corn,  one 
a  week  for  seven  weeks,  beginning  April  27  and  ending  June  8,  1888. 
*  *  *  The  hills  were  3  feet  8  inches  apart.  Four  kernels  of  Burr's 
White  dent  corn  were  planted  in  each  hill." 

The  details  and  results  are  given  in  tables  showing  dates  of  planting, 
number  of  hills  and  plants,  methods  of  cultivation,  times  when  first  and 
when  fully  in  tassel,  and  other  data.  The  final  conclusion  is  stated  as 
follows: 

This  season,  therefore,  ^ith  the  variety  of  corn  named,  a  medium-maturing  variety, 
and  good  soil  and  culture,  the  best  results  were  obtained  from  planting  between  May 
4  and  19,  while  satisfactory  results  were  obtained  during  the  period  of  five  weeks, 
from  April  27  to  June  1. 
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Experiment  No.  4. — Corn,  depth  of  planting  (pp.  96-98). — The  object 
of  this  experiment  was  to  observe  the  effect  of  planting  at  different 
depths  upon  the  amount  and  quality  of  corn  produced. 

"  May  4, 1888,  six  rows,  each  8  rods  in  length,  were  planted  with  corn 
at  depths  varying  from  1  to  6  inches.  *  *  *  There  were  36  hills  in 
a  row,  and  the  rows  were  3  feet  8  inches  apart.  Four  kernels  of  Burr's 
White  dent  corn  were  planted  in  each  hill.  The  depth  was  obtained 
by  means  of  a  scale  on  a  dibble." 

Tables  are  given  showing  depths  of  planting,  number  of  hills  and 
plants  in  each  row  at  dates  given,  ears  and  pounds  of  corn  jjer  row  cal- 
culated, ears  and  bushels  per  acre,  and  ears  per  bushel.  "So  far  as 
planting  from  1  to  4  inches  is  concerned,  the  results  are  not  at  all  de- 
cisive."    The  general  conclusion  is  thus  stated: 

Inasmucli  as  there  is  not  a  direct  relationship  between  the  depth  of  planting  and 
the  yield,  some  accidental  cause  of  variation  is  indicated  ;  that  is,  accidental  as  re- 
lates to  this  experiment.  If  another  season's  trial,  when  the  possible  error  from 
outside  rows  is  eliminated,  gives  the  best  result  from  planting  3  inches  deep,  then 
the  present  season's  results  will  be  of  more  value.  »  *  *  The  best  depth  to  plant 
will  depend  largely  upon  the  temperature,  moisture,  and  mechanical  conditions  of  the 
seed-bed  at  the  time  of  planting — three  conditions  which  are,  probably,  rarely  ex- 
actly similar  in  two  different  places  or  seasons.  In  this  experiment,  these  conditions 
■were  all  favorable  to  the  early  growth  of  the  corn  plant ;  and  in  such  a  case  the  depth 
of  planting,  between  1  and  4  inches,  would  make  but  little  difference. 

Experiment  No.  5. — Corn,  thicJcness  of  planting  (pp.  98-106). — "  This  ex- 
periment was  conducted  with  the  object  of  determining  the  best  thick- 
ness at  which  to  plant  corn,  and  also  the  best  manner  of  distributing 
the  corn  at  a  given  thickness — whether,  for  instance,  it  is  better  to  plant 
three  kernels  every  3^  feet,  or  one  kernel  every  14  inches." 

NUMBER   OF   STALKS. 

With  the  same  rate  of  planting,  more  stalks  were  produced  where  but  one  kernel 
was  planted  in  a  hill ;  but  there  was  hardly  any  diiference  whether  it  was  two,  three, 
or  four  kernels  to  a  hill. 

WEIGHT   OF   STALKS   AND   EARS. 

The  average  weight  of  one  hundred  stalks  of  corn  varied  from  61  pounds  in  the 
first  and  thickest  planting  to  150  pounds  in  the  sixth  and  thinnest  planting,  there 
being  a  somewhat  regular  although  not  constant  increase  from  the  thickest  to  the 
thinnest  planting.  The  average  weight  of  one  hundred  stalks  of  stover*  varied  from 
40  pounds  in  the  thickest  planting  to  97  pounds  in  the  thinnest  planting,  while  the 
weight  of  one  hundred  ears  raised  from  23  pounds  to  70  pounds.  Bnt  the  weight  of 
stalks  increased  more  than  the  weight  of  ears. 

In  this  experiment  the  development  of  the  plant  seems  to  have  depended  mostly 
upon  the  thickness  of  planting,  and  but  little  upon  the  method  of  distribution.  Al- 
though there  were  some  very  marked  variations  there  was,  in  general,  a  great  uni- 
formity of  results.  To  a  small  extent,  however,  better  development  was  obtained 
where  two  or  three  kernels  were  planted  to  a  hill  than  where  one  or  four  kernels 
were  planted. 

*  By  corn-stover  is  meant  the  residue  of  the  mature  corn  plant  after  the  removal  of 
ears;  by  corn-fodder,  both  ears  and  stalks,  as  proposed  by  Professor  Armsby,  Report 
of  Pennsylvania  State  College  Experiment  Station  for  1887,  Part  II.,  p.  145. 


31 

NUMBER   OV   EARS. 

The  nuniber  of  ears  per  acre  varied  from  18,932  in  plat  1,  one  of  the  thicket-planted 
])lats,  to  5,G64  in  plat  12,  one  of  the  thinnest-planted  plats ;  ahont  three  and  one-third 
times  as  many  in  one  case  as  in  the  other.  This  wonld  materially  aflect  the  cost  of 
harvesting,  and,  unless  there  is  a  considerable  increase  in  yield,  the  increase  in  ears 
would  be  undesirable.  Taking  an  average  of  the  first  four  plantings,  the  number  of 
ears  produced  per  acre,  with  one  kernel  to  a  hill,  was  l'.i,!'i'2'J;  with  two,  12,504;  with 
three,  12,21(5;  with  four,  12,649.  *  *  *  It  has  been  shown  that  where  two  and 
three  kernels  were  planted  to  a  hill  the  ears  were  a  little  larger  than  where  but  one 
was  planted. 

YIELD. 

The  average  yield  of  corn-fodder,  approximately,  was,  for  the  first  planting,  9  tons 
per  acre  :  the  second,  8;  the  third,  7| ;  the  fourth,  7^  ;  the  fifth,  6f,  and  the  sixth,  .5*. 
TLe  average  yield  of  stover,  approxinuitely,  was  (5,  4|,  4f,  4^,  4^,  and  4  tons  per  acre, 
respectively.  The  average  yield  of  shelled  corn,  approximately,  was  89,  95,  87,  83, 
72,  and  00  bushels  per  acre,  respectively.  Of  this  quantity  32,64,71,  74,  61,  and  55 
bushels,  respectively,  were  obtained  from  the  good  ears,  and  57,  31,  16,  13,  11,  and  5 
busiiels  from  the  nubbins. 

Taking  the  average  of  the  first  four  plantings,  where  one  kernel  was  planted  to  a 
hill,  the  yield  was  92.8  bushels  per  acre;  two  kernels,  93.4;  three  kernels,  87.4;  four 
kernels,  87.8,  and  of  shelled  corn  from  good  ears  there  were  60.1,  66,  57.6,  and  60.2 
bushels  per  acre,  respectively.  There  was  a  little  more  corn,  and  considerable  more 
corn  from  good  ears,  where  two  kernels  were  planted  to  a  hill. 

Experiment  No.  G. — Corn^  planting  in  hills  or  drills  (pp.  106,  107). — 
^'  TLis  experiment  was  made  to  supplemeui  Experiment  No.  5.  lu  that 
experiment  the  cultivation  was  tbe  same  whether  there  was  one  kernel 
every  foot  or  three  kernels  every  3  feet.  In  ordinary  practice,  however, 
if  corn  is  planted  in  hills,  it  is  cultivated  both  ways;  while,  if  planted 
in  drills,  it  can  be  cultivated  bntoneway.  An  acre  of  laud  was  divided 
into  two  plats,  each  8  by  10  rods.  One  plat  was  planted  in  drills  with 
a  corn -planter,  one  to  three  kernels  of  Burr's  White  Dent  corn  every 
10  inches;  the  other  was  planted  in  hills  3  feet  8  inches  apart,  two  to 
fonr  kernels  in  a  hill.  *  *  *  Although  the  test  lacks  the  thorough- 
ness desirable,  the  result  is  similar  to  results  obtained  in  Experiment 
No.  5,  viz,  no  marked  differences  from  different  methods  of  planting. 

Experiments  8,  9,  and  10. — Frequency  and  deptJt  of  cultivation  and  root 
pruniny  of  corn  (  pp.  10/-113). — These  are  practically  one  experiment 
with  three  sets  of  conditions.  In  No.  8,  in  which  the  effects  of  fre- 
quency of  cultivation  are  tested,  the  comparison  is  between  cultivating 
four  times  (ordiimry  cultivation),  cultivating  six  times  ("ordinary"  and 
twice  after  tasseling  in  addition),  and  cultivating  twelve  tiaies.  In  No. 
9  the  effects  of  deep  and  shallow  cultivation  are  compared.  In  No.  10 
the  effects  of  root  pruning  are  observed.  The  plats  were  treated  by  (1) 
scraping  on  the  surface  with  a  sharp  hoe  so  as  to  remove  weeds,  but 
not  stir  the  soil  to  any  depth ;  (2)  hoeing  in  the  ordinary  waj^,  the  ground 
being  stirred  1  or  2  inches  deep;  (3)  shallow  cultivation,  about  1  inch, 
with  a  cultivator;  (4)  deep  cultivation,  at  least  3  inches,  with  a  culti- 
vator. 

To  test  the  effect  of  frequency  of  cultivation,  some  of  the  deep  cul- 


82 

tivated  and  shallow  plats  were  cultivated  four  times  during  the  season, 
others  twelve  times  i.  e.,  three  times  as  often  as  usual. 

In  each  of  the  eight  plats  under  experiment  every  other  row  was  root 
pruned  with  a  knife,  which  cut  the  roots  about  3  inches  deep  and  about 
6  inches  from  the  center  of  the  hill,  which  is  as  close  as  a  cultivator 
ordinarily  runs. 

As  general  results  of  the  experiments  it  appears  that  (1)  as  to  fre- 
quency of  cultivation,  there  was  practically  no  diflereuce  in  the  yield 
whether  cultivated  four,  six,  or  twelve  times;  the  onlj'^  benefit  from 
the  extra  cultivation  was  that  the  land  was  kept  much  freer  from  weeds ; 

(2)  as  to  depth  of  cultivation,  the  largest  yield  was  with  shallow  culti- 
vation (1  inch)  and  the  smallest  with  deep  cultivation  (3  inches);  the 
yield  without  any  cultivation  was  less  than  with  the  shallow  and  more 
than  with  the  deep  cultivation ;  the  weeds  were  more  effectually  destroyed 
by  the  dee[)  than  by  the  shallow  cultivation ;  (3)  as  to  the  effect  of  prun- 
ing, no  difference  was  observed  between  the  pruned  and  unpruned  rows 
in  regard  to  size,  vigor,  or  stage  of  maturity. 

The  yield  of  corn  per  acre  was,  on  the  average,  4  bushels  more  from 
the  unpruned  than  the  pruned  rows.  In  no  plat  was  the  difference  in 
favor  of  the  pruned  portion.  The  effect  of  pruning  was  greatest  where 
the  plats  were  cultivated  least,  and  was  least  marked  on  those  which 
had  tlie  most  cultivation. 

As  to  the  general  application  of  the  above  results,  it  is  to  be  observed : 
(L)  That  in  these  experiments  the  soil  was  very  fertile,  being  "newly 
broken  sod,  which  is  generally  conceded  to  require  less  cultivation  than 
old  land;"  (2)  "  that  the  season  was  unusually  favorable  for  corn,"  and 

(3)  that  there  was  considerable  rain  during  the  time  of  cultivation  and 
pruning,  which  may  have  helped  the  corn  to  recover  from  the  injury  of 
root  pruning.  "Final  judgment  may,  therefore,  be  wisely  delayed  until 
the  experiment  can  be  repeated  several  years  on  the  same  land." 

Experiment  No.  54. —  Corn,  root  growth  (pp.  113-115). — The  particular 
object  of  the  inquiry  was  to  ascertain  the  number  of  the  roots  and  their 
depths  at  the  points  where  they  are  likely  to  be  disturbed  b^^  cultivation ; 
what  proportion  of  all  the  roots  was  sufficiently  near  the  surface  to  be 
so  injured;  and  whether  by  root-pruning  3  inches  deep,  as  in  Experi- 
ment No.  10,  enough  roots  would  be  cut  so  that  any  considerable  effect 
should  be  exj^ected  therefrom.  To  this  end  a  few  hills  were  examined 
just  as  they  were  found  growing  in  the  field  by  digging  a  trench  beside 
the  hill  and  washing  the  vertical  side  with  water.  Four  hills  were  ex- 
amined. They  grew  on  a  black  prairie  loam,  which  is  1^  to  2  feet  deep, 
and  is  underlaid  with  permeable  yellow  clay.  These  investigations  are 
as  yet  too  limited  to  allow  any  general  conclusions,  but  they  will  form 
the  basis  of  future  work  in  this  line.  Three-fourths  of  the  roots  would 
not  have  been  broken  by  root- pruning  or  cultivating  3  inches  deep;  but 
all  but  one  would  have  been  at  4  inches  deep. 

Experiments  No.  11  and  No.  24. — Comparison  of  effects  of  fertilizers  on 
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corn  (1)1).  110-121). — Tbese  experiments  were  made  to  observe  the  efifect 
of  sonie  of  the  coiiniion  forms  of  commercial  fertilizers,  hog  tankage  and 
stable  manure,  on  the  yield  of  coru. 

The  stable  manure  was  a  mixture  of  horse  and  cattle  manure  com- 
bined with  the  usual  litter.  In  both  experiuients  it  was  applied  before 
the  land  was  plowed.  The  commercial  fertilizers  used  in  Experiment 
No.  11  were  muriate  of  potash,  dissolved  bone-black,  sulphate  of  ammonia 
and  hog  tankage  separately,  and  a  combination  of  muriate  of  potash 
and  hog  tankage.  In  Experiment  No.  24,  besides  those  already  men- 
tioned, cattle  tankage,  bone  meal,  glue-factory  super[)hosphate  and 
nitrate  of  soda  were  used.  In  Experiment  No.  11  the  fertilizers  were 
sown  broadcast  on  the  plowed  land. 

No  appreciable  increase  of  yield  was  secured  by  the  commercial  fer- 
tilizers on  this  land  this  season,  and  the  increase  produced  by  the  stable 
manure,  used  in  Experiment  No.  11,  was  not  sufficient  to  pay  for  its  use 
unless  the  surplus  fertility  left  in  the  soil  gives  a  more  marked  increase 
next  year. 

General  conclusions  and  suggestions  (pp.  121-127). — These,  which  fill 
six  pages,  ''are  suggested  in  part  by  the  experiments  reported  in  this 
bulletin  and  in  part  by  those  tried  in  previous  years,  and  by  experience 
in  ordinary  field  culture  of  corn."  They  discuss  varieties,  improvement 
of  varieties,  soil  preparation  and  fertilization,  planting,  cultivation,  and 
harvesting.  They  do  not  easily  admit  of  condensation,  and  are  there- 
fore reserved  for  the  Annual  Digest  of  the  work  of  the  stations. 

Garden  experiments  with  sweet  corn,  1888,  Thos.  J.  Burrill, 
Ph.  D.,  and  G.  W.  McCluer,  S.  B.  (pp.  128-138). 

Experiment  No.  49. — Sweet  corn,  testing  varieties. — The  classification 
adopted  for  the  forty-seven  varieties  of  sweet  coru  tested  may  be  tabu- 
lated as  follows : 


Varieties. 


Time  of  reaching  edible  matur- 
ity after  plantiag. 


Color. 


Yellow. 

Early ;  Sixty -three  days  or  less {     White. 

Colored,  not  yellow. 

1  C  I  "v^iiit© 

Medium Siitv-four  to  seventy-one  davs<     ^  , 

'    (    Colored,  not  yellow. 

o  ,  V  White. 

Late Seventy-two  davs  or  more < 

^    Colored,  not  white. 


Detailed  descriptions  of  the  varieties  fill  eight  closely  printed  pages 
of  the  bulletin  in  type.  The  results  of  the  experiments  are  recorded  in  a 
table,  showing  number  of  plat,  name  of  variety,  date  of  first  and  full 
bloom,  and  when  first  ears  were  fit  for  use,  days  from  planting  to  edible 
maturity,  yield,  weight  of  the  selected  ears,  and  per  cent  of  full  stand. 
846G— No.  1 3 
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bulletin  no.  5,  may,  1889. 

Grasses  and  clovers  :  effect  of  ripeness  on  yield  and  com- 
position, Thomas  F.  Hunt,  S.  B.  (pp.  141-164). 

Uxperimeiit  Wo.  50. — "  The  investigations  reported  in  this  bulletin 
were  undertaken  to  ascertain  the  efltect  of  cutting  certain  grasses  and 
clovers  at  diiierent  periods  of  growth  upon  the  yield  of  hay  and  its  com- 
position. The  results  obtained  by  several  others  who  have  made  inves- 
tigations on  the  same  lines  are  also  given,  and  the  whole  is  believed  to 
be  a  fairly  comprehensive  summary  of  the  data  so  far  accumulated  upon 
this  subject  in  this  country." 

This  article  contains  explanations  of  technical  terms  used  in  state- 
ments of  chemical  analyses  of  grasses  and  clovers,  including  the  terms 
co-efficient  of  digestion  aud  nutritive  ratio. 

"  Four  grasses  (timothy,  Kentucky  blue-grass,  orchard  grass,  and 
meadow  fescue)  and  two  clovers  (medium  red  and  mammoth  red)  were 
used  in  the  investigation.  Incidentally  there  was  some  comparison  of 
the  varieties." 

A  record  of  the  observations  made  during  the  season  is  summarized 
in  five  tables,  and  there  is  also  a  discussion  of  the  composition  aud 
yields  of  green  crop  and  hay  at  the  different  times  of  cutting. 

YIELD  OF  GREEX  CROP  AND  OF  CURED  HAY. 

The  yield  per  acre  of  green  substance  varied  in  the  grasses  from  3^  to  4f  tons,  and 
in  the  clovers  from  4|  to  7f  tons.     The  grasses  lost  while  curing  from  If  to  2f  tons. 

LOSS   OF   WATER  IN   CURING. 

With  an  ordinary  yield  the  loss  of  water  while  curing  in  the  field  may  he  from  2  to 
5  tons  per  acre.  The  loss  is  larger  in  the  clovers  than  in  the  grasses.  The  loss  in 
weight  by  drying  after  storing  may  be  from  200  to  400  pounds  per  ton. 

CHEMICAL  COMPOSITION   OF   PRODUCTS. 

An  analysis  of  the  results  embodied  in  the  tables  given  shows  that  while  there  are 
marked  exceptions,  there  is,  in  general,  a  decrease  in  the  per  cent  of  water,  crude  ash, 
crude  fat,  aud  crude  protein,  and  an  increase  in  the  per  cent  of  crude  fiber,  aud  nitro- 
gen-free extract  as  the  plant  matures  during  that  period  within  which  it  is  at  all 
practicable  to  harvest  the  crop  for  hay.  The  increase  of  the  non-nitrogenous  over  the 
nitrogenous  portions  has  such  few  exceptions  that  they  may  be  attributed  to  acciden- 
tal variations  of  sampling.  The  decrease  in  the  per  cent  of  fat  is  quite  general,  but 
there  are  marked  exceptions.  The  increase  in  the  per  cent  of  nitrogen-free  extract 
is  fairly  general.  The  decrease  of  the  crude  protein  and  the  increase  of  the  crude 
fiber  is  more  rapid  in  the  clovers  than  in  the  grasses. 

YIELD  OF  ACTUAL  NUTRIENTS 

The  increase  of  yield  of  the  grasses  from  the  period  of  fall  bloom  until  seeds  are 
formed  is  appreciable.  There  is  an  increase  of  all  the  food  nutrients,  but  the  in- 
crease is  most  marked  in  the  crude  fiber  and  nitrogen-free  extract.  *  «  *  With 
the  clovers  there  was  a  decrease  of  yield  after  the  period  of  full  bloom  (when  about 
one-half  the  heads  are  in  full  bloom).    There  was  a  decrease  in    all  the  nutrients, 
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■with  llio  exceptiou  of  crudo  fiber,  in  wiiicli  there  is  so.netimes  an  appreciable  in- 
crease. 

Whether  the  deereaso  iii  the  diffe-stibility  of  the  j^rasses  after  full  bloom  will  offset 
the  increase  of  yield  has  not  yet  been  determined.  Presumably,  the  decrease  in  di- 
gestibility is  not  so  rapid  with  the  grasses  as  with  theclovers. 

OHCHAKI)    GIUSS   rs.  TIMOTHY. 

While  the  yield  of  orchard  j^rass  was  less  than  of  timothy,  the  digestible  organic 
substance  being  about  three-fourths  that  of  timothy,  its  composition  and  digesti- 
bility indicate  a  better  quality  of  hay  for  milch  cows  and  growing  stock.  Orchard 
grass  does  not  seem  difficult  to  grow  successfully  in  this  State.  It  ripens  with  me- 
dium red  clover,  which  makes  it  desirable  for  mixing  withtbat  plant.  Nev^ertheless, 
its  cultivation  is  adopted  slowly,  It  has  generally  been  held  to  be  less  readily  taten 
by  stock  than  timothy,  and  the  cost  of  the  seed  probably  retards  its  adoption  and 
general  culture  for  meadows.  As  a  pasture  grass  it  is  conceded  to  be  inferior  to  Ken- 
tucky blue  grass  for  this  State. 

INDIANA. 

Agricultural  Experiment  Station  of  Indiana. 

Deparbnent  of  Purdue  Univtrsity . 

Location,  La  Fayette.  Director,  Horace  E.  Stockbridge,  Ph.  D. 

BULLETIN  NO.  18,  JANUARY,  I8S9. 

ExrERi:\IENTS  WITH  VEGETABLES   AND    COMMERCIAL    FERTILIZERS, 

James  Troop,  M.  S.  (pp.  1-11). — The  experiments  were  couducted 
with  two  objects  in  view :  (1)  Testing  commercial  fertilizers  ;  (2)  testing 
varieties. 

The  bulletin  contains  a  record  of  observations  made  during-  the  sea- 
son of  1888,  on  varieties  of  potatoes,  sweet  corn,  onions,  peas,  and  sugar 
beets,  and  also  of  plat  experiments  with  fertilizers  on  jjotatoes,  and  is 
illustrated  with  a  diagram  of  the  horticultural  experiment  held  of  10 
acres,  showing  the  situation  of  different  kinds  of  fruits  planted. 

Commercial  fertilizers  on  potatoes. — In  this  experiment  each  i^lat  was 
surrounded  by  others  of  the  same  size  which  received  no  fertilizers. 
Several  brands  of  commercial  fertilizers  were  used.  The  Burbauk  po- 
tato was  planted  on  all  the  plats  A.\}v\\  2G.  The  "  Eural  trench  system" 
was  used  tliroughout.  There  were  differences  in  the  depth  of  trenches, 
in  the  phuiting  of  potatoes,  and  in  the  ways  of  applying  the  fertilizers.. 
The  drought  of  the  season  was  very  severe  and  materially  interfered 
with  the  success  of  the  experiment.  Results  are  stated  in  detail  in 
tabular  form. 

Varieties  of  potatoes. — The  yield  of  seventy-seven  varieties  of  potatoes 
is  given  in  bushels  per  acre. 

Varieties  of  sweet  corn,  onions,  and  peas. — Here  are  given  tabulated 
notes  on  the  development,  yield,  and  quality  of  each  of  forty-five  va- 
rieties of  sweet  corn ;  colors,  sizes,  and  yields  of  twenty-eight  varieties 
of  onions;  and  dates  of  marketable  maturity  of  thirty-two  varieties  of 
peas. 
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The  questiou  of  deep  versus  shallow  planting  of  peas  was  tested  by  drilling  in 
one  row  about  an  inch  deep  with  the  Planet,  jr.,  drill,  another  row  being  sowed 
in  a  trench  and  covered  4  inches  deep.  The  result  showed  that  the  deep-planted  peas 
came  up  first,  and  were  ready  for  market  two  days  before  the  others.  There  was  no 
perceptible  difference  in  the  yield. 

Varieties  of  sugar  beefs. — Several  varieties  of  sugar  beets  aud  of  the 
common  blood  beet  were  grown  and  analyzed  at  tlie  Station.  The 
yield  varied  from  219  to  482  bushels  per  acre  and  the  sugar  from  9.67 
to  12.25  per  cent. 

Japanese  veffetahles. — A  laige  number  of  varieties  of  vegetables,  in- 
cluding beans,  eabbages,  radishes,  and  egg-plants,  received  from  Prof. 
C.  C.  Georgeson,  Tokio,  Japan,  were  tested  in  the  field,  but  the  results 
this  season  were  unsatisfactory.  Experiments  with  them  will  be  con- 
tinued. 

BULLETIN  NO.  i;>,  JANUARY,  1889. 

The  Botanical  Department  (p.  3). — This  article  contains  a  plan 
and  brief  description  of  the  rooms  and  appliances  of  the  botanical  de- 
partment of  the  Station.  "  The  general  laboratory  is  especially  fitted 
for  research  in  vegetable  physiology."  "  The  bacteria  room  has  an 
excellent  outfit  for  the  study  of  microbes."  "  A  greenhouse  will  shortly 
be  added." 

Spotting  of  peaches  and  cucumbers,  J.  C.  Arthur,  D.  Sc. 
(pp.  5-10),  (illustrated). — This  article  contains  an  account  of  the  fungus 
{Cladosporinm  carpophihim  Thuem.)  to  which  is  due  the  spot  disease  of 
peaches  common  in  Indiana  and  which  "  in  some  seasons  causes  a  loss 
of  as  much  as  10  per  cent  of  the  value  of  the  crop."  This  fungus  has 
hitherto  only  been  recorded  as  occurring  in  Southern  Austria.  There 
is  also  an  account  of  the  closely  related  fungus  which  caused  the  spot 
disease  of  cucumbers  at  Geneva,  N.  Y.,  in  1887  (see  report  of  New  York 
State  Experiment  Station  for  1887,  p.  316).  This  disease  disfigures 
the  fruit  so  as  to  render  it  unsuitable  for  pickling,  though  its  flavor  is 
not  affected.  The  name  proposed  for  this  fungus  by  Dr.  Arthur  aud 
Mr.  J.  B.  Ellis,  of  New  Jersey,  who  has  also  examined  it,  is  Cladospo- 
rium  cucumerinum,  Ellis  &  Artfiur.  No  remedies  for  either  of  these 
fungi  have  yet  been  tried. 

BULLETIN  NO.  20,  JANUARY,  1889. 

Experiments  in  floriculture,  Pierre  Van  Landeghem  (pp. 
5-11). 

Cross-fertilization  of  clirysanthemums. — This  article  contains  a  record 
of  the  methods  used  and  the  results  attained  in  an  attempt  to  produce 
new  varieties  of  chrysanthemums.  The  results  as  detailed  in  the  tables 
given  in  the  bulletin  are  thus  summarized : 

(1)  That  fertilization  by  means  of  i^oUen  from  the  same  stock  does  not  give  any  de- 
cided variation  of  color,  and  that  crossing  is  an  absolute  necessity  for  the  production 
of  varieties  distinct  in  color. 
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(2)  That  a  clear,  sminy  day  of  relatively  high  temperature  and  dry  atmosphere 
gives  the  best  condition  for  this  work.  This  is  shown  by  the  larger  number  of  seeds 
obtained  in  the  first  experiment,  although  the  same  amount  of  pollen  was  used  in 
both  cases,  and  also  by  the  large  proportion  of  double  Howers  obtained. 

Experiment  in  the  culture  of  tropical  ferns. — Au  illustrated  account  of 
tlie  irietbods  aud  apparatus  used  in  the  culture  of  a  maiden- hair  fern 
{Adiantum- cuneatum)  from  the  spores. 

BULLETIN  NO.  21,  FEBRUARY,  1880. 

Kational  feeding,  C.  a.  Wulff,  M.  S.  (pp.  3-16).— This  bulletin 
was  prepared  in  response  to  the  many  inquiries  on  this  subject  received 
from  farmers  by  the  Station.  It  contains  au  account  of  tlie  chemical 
composition  of  feeding  stuffs,  tables  of  analyses  from  American  and 
German  sources,  tables  of  feeding  standards  as  worked  out  by  Prof. 
E.  von  Woltf,  directions  for  the  use  of  these  tables,  and  useful  practi- 
cal suggestions  for  economical  feeding. 

BULLETIN  NO.  22,  MARCH,  1889. 

Commercial  fertilizers,  H.  A.  Huston,  A.  O.  (pp.  5-16). — This 
bulletin  contains  popular  explanations  of  technical  terms  and  of  tables 
of  analyses,  a  table  of  analyses  of  seventy-five  fertilizers  sold  in  the 
State,  and  the  full  text  of  the  Indiana  law  for  fertilizer  control.  The 
law  is  viewed  as  defective  in  not  providing  for  a  plan  of  inspection  and 
for  the  chemical  work  necessary  to  its  enforcement.  The  fertilizers  on 
the  market  thus  far  tested  have  been  found  to  agree  with  the  analyses 
of  the  samples  furnished  by  the  manufacturers.  There  is,  however, 
reason  to  believe  that  the  law  is  evaded  in  the  southern  part  of  the 
State. 

"The  investigation  of  the  needs  of  a  given  soil  can  only  be  made  by 
experiment,  and  the  Station  is  prepared  to  give  directions  for  such  ex- 
periments to  those  who  desire  it." 

''  It  is  estimated  that  10,000  tons  of  fertilizers  were  legally  sold  in  the 
State  during  the  past  year.  Of  this  amount  2,150  tons  were  manu- 
factured in  the  State  and  7,850  tons  were  imported.  The  estimated 
commercial  value  of  this  is  $340,000.  Nearly  one-half  of  the  material 
sold  was  ground  bone.  It  is  interesting  to  notice  that  more  potash  is 
contained  in  the  goods  sold  than  formerly."  From  comparisons  of- 
amounts  and  composition  of  fertilizers  applied  and  crops  removed  it  is 
inferred  that  "the  soils  of  the  State  are  becoming  reduced  in  fertility, 
and  that  a  time  is  coming  when  much  greater  quantities  of  potash  must 
be  supplied."  "  Experiments  conducted  here  during  the  past  ten  years 
indicate  that  our  naturally  rich  soils  become  exhausted  more  rapidly 
than  it  was  formerly  supposed  that  they  would," 

BULLETIN  NO.  23. 

Experiments  with  corn  in  1S88,  W.  C.  Latta,  M.  S.  (pp.  3-112).-— 
This  article  gives  an  account  of  field  experiments  with  corn  carried  on 
at  this  Station  during  the  season  of  1888,  and  compares  them  with 
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similar  experimeuts  in  iirevions  years.  The  description  of  the  experi- 
ments themselves  is  prefaced  by  a  weather  summary  for  the  growing  sea- 
son of  1888,  and  a  brief  account  of  the  previous  cropping,  preparation 
of  the  soil,  date  of  planting,  size  and  treatment  of  the  plats,  etc.  The 
season  was  so  dry  as  to  reduce  the  yield  materially. 

Early  and  late  plantiiuj. — The  earliest  planting  (May  1)  gave  the  low- 
est yield.  Tlie  difference  between  the  second  (May  11)  and  the  third 
(May  21)  planting  was  so  small  that  it  may  be  disregarded.  Contiuu- 
atiou  of  the  experiments  through  a  series  of  years  is  necessary  to  ob- 
tain averages  which  will  be  of  practical  value. 

Deep  and  shallow  ploicing. — In  a  two  years'  trial  tlie  extra  labor  in- 
volved iu  deep  breakiug  (8  inches  as  compared  with  4.^  inches)  has  not 
been  justified  by  the  increase  in  the  yield  of  corn.  The  experiment  will 
be  continued. 

Deej),  medium,  andshalloic  culture. — The  depths  of  cu  Itivation  were  one 
half,  two-thirds,  and  three-fourths  inch.  The  adjustment  of  the  cul- 
tivator was  such  that  there  was  very  little  breaking  of  corn  roots  even 
by  the  deepest  cultivation.  There  was  a  little  difference  in  yield  in 
favor  of  the  deepest  cultivation,  due  probably  to  "  the  thicker  layer  of 
loosened  soil — a  more  perfect  mulch  to  conserve  the  scanty  supply  of 
moisture  during  the  drought  which  followed."  "  The  results  thus  far 
are  not  very  satisfactory." 

Use  of  different  corn  cultivators. — "  Eepetitiou  will  be  necessary  to 
reach  definite  conclusions." 

Different  7'ates  of  planting. — Eesults  of  a  three  years' trial  with  hand 
and  with  machine  planting  at  different  distances,  from  hill  to  hill  and 
with  different  numbers  of  kernels  in  the  hill  are  reported.  From  the 
tabulated  results  it  appears  that  with  the  hand  planting  "■  the  propor- 
tion of  large  corn  is  greater  where  the  stand  is  thinner  (e.  g.,  two  kernels 
every  24  or  3G  inches,  or  one  kernel  every  18  inches),  but  the  medium 
and  thicker  stands"  (e.  </.,  one  kernel  every  12  inches  to  kernels  every 
20  to  28,  or  three  kernels  every  33  inches)  usually  produce  the  larger 
total  yield.  With  the  machine,  which  in  most  cases  dropped  one  ker- 
nel but  sometimes  two  in  a  place,  the  largest  yield  in  1888  was  obtained 
from  the  thickest  stand,  lOf  inches,  the  largest  average  yield  for  the 
three  years  from  the  next  to  the  thickest  stand,  12^  inches  from  stalk 
to  stalk. 

"On  comparing  the  two  series  we  find  that  with  stalks  12  to  14  inches 
apart,  or  with  an  equivalent  stand  in  hills,  the  best  yields  were  usually 
obtained.  The  proportions  of  stalk  and  ear  did  not  vary  materially. 
When  the  crop  is  grown  chiefly  for  the  grain  a  moderately  thin  stand 
is  preferable,  as  it  will  ])roduce  larger  and  fewer  ears,  and  thus  save 
labor  in  gathering.  If  both  stalk  and  ear  are  to  be  fed  (and  this  should 
be  the  general  rule),  the  thicker  stands  will  prove  more  satisfactory,  as 
the  yields  will  not  be  decreased  and  the  stalks  will  be  eaten  with  less 
waste." 
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Effect  of  previous  manuring. — A  five  years'  Irial.  Gas  lime,  super- 
pbosi)bate,  and  horse  manure  were  apjilied  on  different  plats  in  1883, 
and  again  in  1884.  No  manure  lias  been  used  since.  Tbe  immediate 
effect  of  tbe  gas  lime  was  injurious,  and  tbe  gas  lime  and  superpbos- 
pbate  have  produced  no  material  effect  on  tbe  aggregate  yield  in  five 
years,  while  the  horse  manure  i)roduced  a  marked  increase,  and  its 
effects  are  not  yet  exhausted.  The  maximum  yield  in  every  case  was 
in  1875,  the  year  following  the  last  manuring. 

Conqyarison  of  varieties  of  corn. — Twenty-two  varieties  were  grown 
with  like  treatment  and  under  apparently  uniform  conditions.  The 
plats,  however,  proved  to  be  unequal  in  productive  capacity,  and  there- 
fore tbe  yields  are  not  given.  A  table  recapitulates  results,  including 
the  i)roportion  of  ears  and  stalks  in  100  pounds  of  crop  at  tbe  time  of 
husking,  tbe  height  to  ears  and  to  top  of  stalk,  and  the  percentages  of 
shelled  corn  in  twenty-five  ears,  selected  November  7  and  bung  in  an 
open  loft  until  March  9. 

It  is  believed  that  Blouut's  Prolific,  Goldeu  Beauty,  Piasa  King,  Speckled  Deut, 
Chester  Comity  Mamuiotb,  Maryland  White  Gourd,  Goldeu  Deut,  and  Chester  County 
Gourd  Seed  would  hardly  matui'e  here  in  an  average  season.  If  a  late,  tall,  leafy 
variety  with  a  small  proportion  of  corn  was  desired  for  ensilage,  Blount's  Prolific, 
Golden  Beauty,  Piasa  King,  Speckled  Dent,  and  Old  Cabin  Home  would  prove  satis- 
factory. Purdue  Yellow  Dent,  First  Premium,  Smedley,  Pride  of  the  North,  Early 
Yellow,  Hathoway,  and  Early  Adams  would  doubtless  mature  every  year  in  the  north 
part  of  the  State.  The  last-named  is,  however,  entirely  too  small  for  Indiana.  Boone 
County  White,  Duke's  Early,  Riley's  Favorite,  Learning,  and  Davis's  Improved  would 
mature  in  favorable  seasons,  but  would  hardly  be  reliable  north  of  the  latitude  of  the 
Station. 

Inferences. — Tbe  following  are  the  tentative  inferences  drawn  at  tbe 
present  stage  of  the  work : 

(1)  Climate  is  the  controlling  influence  in  crop  production.  It  frequently  hinders 
or  prevents  the  action  of  other  causes.  For  instance,  in  1887 — an  abnormally  dry 
year — fertilizers,  methods  of  preparing  ground,  planting,  etc.,  were  practically  with- 
out effect. 

(2)  If  the  best  results  are  to  be  obtained  in  dry  seasons,  it  is  essential  to  adopt  such 
methods  of  preparing  and  cultivating  the  soil  as  will  best  conserve  the  scanty  supply 
of  moisture.  The  most  practicable  meaus  to  this  end  are:  Drainage  of  lauds,  which 
have  retentive  subsoils;  deep  and  thorough  preparation  of  the  ground  before  plant- 
ing; frequent  and  thorough  pulverization  of  the  upper  2  or  15  inches  of  soil  by  imple- 
ments that  will  leave  the  ground  level  and  not  seriously  disturb  the  corn  roots,  and 
the  frequent  turning  under  of  stable  manure,  sod,  or  green  manuring  crops  to  keep  up 
the  supi)ly  of  vegetable  matter  in  the  soil. 

(3)  No  corn  cultivator  is  equally  adapted  to  all  soils  or  to  all  stages  of  growth  of 
corn.  The  common  corn  plow  I  consider  a  very  imperfect  implement  for  either  early 
or  late  cultivation,  as  it  ridges  and  imperfectly  pulverizes  the  ground.  The  six- 
shovel  plow  is  better  than  the  four-shovel ;  and  with  the  inner  pair  of  shovels  set 
high  and  the  middle  aud  outer  pairs  set  well  down,  this  implement  may  be  used  to 
advantage  early  in  the  season  to  deeply  stir  the  soil  packed  by  the  horses.  For  the 
later  cultivation,  the  spriug-tooth,  gopher,  or  some  other  form  of  cultivator  having 
a  shallow  and  good  pulverizing  action,  will  be  found  preferable. 

(4)  Stable  manure  has  had  a  more  marked  effect  than  commercial  fertilizers  on  the 
yield  of  crops  at  the  Experiment  Station.    Being  a  complete  manure,  it  will  benefit 
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all  classes  of  soils  that  need  to  be  enriched.     It  should  never  be  wasted,  and  wher- 
ever it  can  be  cheaply  obtained  in  towns  or  cities  its  use  will  prove  proiitable, 

(5)  Commercial  fertilizers  vary  greatly  in  their  effect  on  the  yield  of  crops.  Before 
deciding  on  their  extensive  use,  the  different  grades  on  the  market  should  be  tested 
on  a  small  scale  to  determine  which  will  give  best  returns. 

BULLETIN  NO.  24,  MAY,  1889. 

Experiments  on  milk  production,  C.  A.  Wulff,  M.  S.  (pp. 
5-16). — The  biilletiu  contains  a  "  report  of  progress"  on  experiments  in 
milk  production  carried  on  at  tlie  Station  in  three  lines:  (1)  Cold  vs. 
warm  water  for  milch  cows  in  cold  weather;  (2)  divided  milkings;  (3) 
studies  on  milk  secretion. 

Cold  vs.  icarm  ivater. — Six  cows  divided  into  two  lots  received,  the 
one  cold,  and  the  other,  warm  water.  As  the  experiment  progressed 
the  yield  of  milk  gradually  decreased.  The  amount  of  water  drunk 
constantly  increased  with  the  temperature  of  the  water  given.  "The 
effect  on  the  composition  of  the  milk  was  not  sufficiently  definite  to  offer 
conclusive  results."  The  amounts  and  composition  of  the  food  giveu, 
amounts  and  temperatures  of  the  water,  live  weight  of  the  animals,  and 
yields  of  milk  are  stated  in  tables. 

Divided  milMngs. — "  It  is  very  commonly  known  that  the  last  milk 
obtained  during  the  milking  is  the  richest."  An  experiment  was  un- 
dertaken to  get  light  upon  the  question  as  to  whether  this  fact  can  be 
advantageously  utilized  in  practice.  Six  cows  were  milked  daily  at  6 
o'clock  in  the  morning  and  evening.  During  each  milking  the  milk  was 
divided  by  guess  into  two  lots  as  evenly  as  possible.  The  "  first  half" 
and  "  last  half"  of  the  milk  from  all  the  cows  were  put  in  separate  ves- 
sels. Portions  were  analyzed  which  showed  an  average  of  2.41  per  cent 
of  fat  in  the  first  half  and  4.28  in  the  last.  In  other  words,  the  iiercent- 
age  of  fat  in  the  milk  last  drawn  was  nearly  50  (43.6)  per  cent  greater 
than  in  the  first  half.  "The  butter  value  of  the  second  half  of  the 
milking  therefore  appears  to  be  43.6  per  cent  greater  than  the  value  of 
the  first  half  of  the  same  milking." 

Microscopical  examinations. — The  character  of  the  fat  globules,  as  well 
as  the  proportion  of  fat,  affects  the  value  of  the  milk  for  butter  making. 
In  order  to  obtain  a  more  complete  idea  of  the  results  of  dividing,  samples 
of  the  morning's  milk  of  a  Jersey  and  a  Holstein  cow,  both  full-blooded, 
were  divided,  and  the  fat  globules  of  each  part  examined  microscop- 
ically. The  globules  of  the  second  half  of  the  milking  were  in  general 
larger  and  more  homogeneous  than  those  of  the  last  half.  Among  the 
conclusions  are  the  following  : 

(1)  Since  the  amount  of  fat  can  differ  as  much  as  43.55  per  cent  between  the  first 
and  last  drawn  parts  of  the  milk  during  a  single  day,  there  seems  to  be  very  great 
economy  iu  taking  ihe  first  part  of  the  milk  for  family  use. 

(2)  When  feeding  to  calves  it  is  quite  sufficient  to  give  them  milk  from  the  first 
part  drawn,  and  to  supply  the  further  fat  necessary  for  keeping  up  the  nutritive  ratio 
by  using  the  cheaper  fat  in  the  meal  of  the  oil  containing  seeds  or  grains. 


41 

(3)  If  wo  can  obtain  milk  witli  a  inoro  homogeneous  size  of  fat  globules,  the  latter 
will  all  rise  in  the  same  time  ;  tiie  ripening  of  the  cream  before  churning  will  be  more 
even,  and  the  time  required  for  tliis  ripening  more  easily  controlled. 

This  experiment  indicates  rather  tlian  proves  results  ;  but  it  is  certainly  safe  to  ad- 
vise the  farmer  always  to  divide  the  milk  at  milking,  especially  since  the  only  addi- 
tional trouble  required  is  the  use  of  two  sets  of  milk  pails.  And  the  results  seem  to 
render  the  dairyman  independent  of  some  of  the  greatest  diiliculties  with  which  he 
has  to  contend,  especially  in  the  making  of  butter. 

Studies  on  milk  secretion. — This  article  exjjlains  the  way  in  which  the 
milk  of  the  cow  is  secreted,  and  shows  how  this  affects  the  practice  of 
milking.  It  is  illustrated  bj'  diagrams  of  a  section  of  an  udder  and  a 
cross-section  of  milk  vesicles. 

BULLETIN  NO.  25,  JUNE,  1889. 

Introduction  by  the  Director  (pp.  3,  4). 

The  connection  of  the  Station  Entomologist  with  the  Station  stafiF,  and  the  result- 
ing conditions  under  which  this  bulletin  is  issued,  are  of  such  a  nature  that  a  few 
words  of  explanation  seem  desirable. 

Professor  Webster  is  the  official  field  agent  of  the  Entomological  Division  of  the 
United  .States  Department  of  Agriculture.  By  a  special  arrangement  with  the  De- 
partment, however,  he  is  stationed  at  La  Fayette,  and  the  Station  is  so  fortunate  aa 
^o  avail  itselfof  his  services  as  a  regular  member  of  its  staff.  TheDepartmentof  Agri- 
culture, however,  reserves  the  first  right  of  using  the  results  of  any  investigations  made 
by  him  ;  hence  the  material  here  collected  as  a  Station  bulletin  has  all  previously  ap- 
peared in  official  publications  of  the  Department,  either  in  the  Annual  Report  of  the 
Commissioner  for  1888,  just  issued,  or  in  the  monthly  journal  issued  by  the  Entomo- 
logical Division,  known  as  "  Insect  Life."  Neither  of  these  publications,  however, 
ever  reaches  more  than  a  small  fraction  of  the  farmers  of  our  State,  so  it  is  confidently 
believed  that  the  facts  here  presented  will  be  received  by  the  vast  n^ajority  of  recip- 
ients as  wholly  new. 

Entomological  experiments,  F.  M.  Webster  (pp.  5-18). 

Experiments  in  rearing  the  plum  curculio  (Contrachelus  nenuphar)  from 
plums  and  other  fruits. — See  lleportof  the  United  States  Department  of 
Agriculture  for  1888,  pp.  78,  79. 

Notes  upon  the  longevity  of  the  early  stages  of  Eburia  quadrigeminata, 
Say.— See  Insect  Life,  Vol.  I,  p.  339. 

A  beetle  {Tenebrionides  mauritanica)  living  inan  insecticide. — See  Insect 
Life,  Vol.  I,  pp.  314  and  360. 

The  larva  of  the  clover-stem  borer  {Languria  mozardi,  Latr.)  as  a  gall- 
maker. — See  Insect  Life,  Vol.  I,  p.  119. 

Notes  on  Pteromalus  puparum. — See  Insect  Life,  Vol.  I,  p.  225. 

Little-known  enemies  of  the  potato  plant  in  New  York  {Cosmopepla  carni- 
fex  and  Crepidodera  cucumeris). — See  Insect  Life,  Vol.  I,  pp.  157,  158. 

Notes  on  species  of  Br  yob  ia  infesting  dwellings. — See  Insect  Life,  Vol.1, 
pp.  277-279. 

The  grain  aphis  {Siphonbphora  arena'). — A  brief  account  of  this  insect, 
which  has  recently  become  very  abundant  in  Indiana. 
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BULLETIN  NO.  4,  FEBRUARY,  1889. 

Wild  plums,  E.  P.  Speer  (pp.  95-98). — This  is  au  account  of 
practical  tests  with  several  varieties  of  Iowa  plums  to  determiue  their 
usefulness  for  canning.  "  Some  of  the  wild  kinds  are  not  inferior  to  the 
best  tame  plums  for  canning,  and  but  little  skill  would  be  necessary  to 
improve  them  in  size  and  in  other  respects  by  cross-fertilizing  the  blos- 
soms of  the  best  kinds  with  pollen  from  the  largest  of  the  tame  varie- 
ties." 

A  number  of  varieties  are  discussed,  the  quality  of  the  fruit,  certainty 
and  uncertainty  of  bearing,  and  fitness  to  endure  Iowa  climate  are  com- 
pared, and  explanations  and  suggestions  of  interest  to  fruit-growers  are 
made.  The  De  Soto  is  especially  recommended,  "  until  better  varieties 
shall  be  produced  by  cross-fertilizing  it  with  pollen  from  the  Black 
Hawk  plum  or  Maquoketa." 

A  CUEMICAL   STUDY    OF  APPLE    TWIGS,  G.  E.  PATRICK,  M.  Sv^.  (pp. 

99-103). — This  investigation  was  made  at  the  suggestion  of  the  director 
with  the  object  of  learning  "  whether  there  exist  in  mid- winter  any 
differences  in  composition  between  the  new  growth  of  those  varieties 
of  apple  which  are  hardy  and  those  which  are  non  hardy  in  the  cli- 
mate of  central  and  northern  Iowa."  The  time  for  the  investigation 
was  limited,  and  the  chemical  analyses  of  the  twigs  were  less  detailed 
and  complete  than  they  would  otherwise  have  been.  The  percentage 
of  moisture,  extractives,  crude  protein  and  ash  and  the  specific  grav- 
ities were  determined. 

Four  varieties  of  twigs  were  studied,  namely.  Duchess  of  Oldenburg,  Borovinca, 
Ben  Davis,  and  Boiken — tlie  two  first  named  being  regarded  as  hardy  and  the  two 
latter  being  regarded  as  non-hardy  varieties.  The  twigs  were  taken  from  the  trees 
and  the  work  done  during  January  just  passed. 

The  results  of  this  short  study  show  that  of  the  samples  examined — for  no  conclu- 
sions reaching  beyond  these  can  be  deduced  from  so  scant  data — 

(1)  The  tender  varieties  contained  somewhat  more  of  extractable  matters  than 
did  the  hardy. 

(2)  The  tender  varieties  contained  a  smaller  total  of  sugars,  dextrin,  and  other 
water-soluble  substances  convertible  into  glucose  by  dilute  acids. 

(3)  The  tender  varieties  contained  more  free  acids  than  did  the  hardy. 

(4)  The  tender  varieties  contained  more  soluble  pectins  and  less  dextrin  than  did 
the  hardy. 

(5)  Of  extractive  matters  undetermined  the  tender  varieties  contained  the  most. 

(6)  Protein  showed  wide  variations  in  the  different  samples,  but  not  on  the  lines 
of  tender  and  hardy.     Ash  was  nearly  the  same  in  all. 

Conclusion. — The  results  as  a  whole  certainly  do  not  negative  the  idea  that  chemi- 
cal analysis  may  yet  aid  in  distinguishing  between  hardy  and  tender  varieties,  and 
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perhaps  even  h'nd  it  some  slight  cucouragemeut ;  moreover  they  distinctly  point  out 
certain  lines  lor  future  study. 

Could  the  end  aimed  at  he  fully  attained,  so  that  tender  and  hardy  varieties  could 
he  ahsohitely  distinguished  from  each  other  hy  means  of  chemical  tests,  and  farmer 
and  horticulturist  he  saved  the  years  of  trial  now  so  often  ending  in  dismal  faihire, 
the  gain  to  all  classes  would  he  iuestiuiahle. 

An  investigation  of  apple  twigs,  B.  D.  Halsted,  D.  So.  (pp. 
104-1312). — These  botanical  studies  are  cognate  with  the  chemical 
studies  above  referred  to  "  with  a  view  of  increasing  the  present 
knowledge  of  the  niinnte  structure  of  the  twigs,  including  buds,  of 
various  varieties  of  apple  frees.  The  investigations  herein  described 
were  jirosecuted  during  the  months  of  December  (1888)  and  January 
(1889).  Primarily  the  investigations  were  carried  out  to  determine  the 
conditions  in  which  the  various  food  materials  formed  by  the  trees 
were  stored  up  for  future  use;  and  in  the  second  place  to  find  if  there 
■were  any  marlced  differences  in  the  amounts  and  qualities  of  these  re- 
serve food  substances  or  any  other  constant  differences  among  the  va- 
rieties subjected  to  microscopic  examination."  The  structure  of  twigs 
and  buds  and  the  functions  of  their  reserve  materials  are  explained 
and  discussed,  and  a  considerable  number  of  observations  with  the 
microscope  are  described. 

There  is  a  manifest  tendency  for  the  concentration?  of  reserve  materials  at  points 
■where  they  are  to  he  used  and  in  the  order  named;  first  the  albuminoids  and  next 
the  carhohydrates — first  the  hasis  of  protoplasm  and  next  the  substances  protoplasm 
must  use  in  the  building  up  of  new  tissue  and  in  other  vital  processes.  *  *  *  Follow- 
ing upon  this  is  the  conclusion  resulting  from  the  investigations  upon  the  apple 
twigs,  namely,  that  other  things  remaining  the  same,  the  best-conditioned  twig  is 
the  one  having  a  sufficient  amount  of  reserve  material  within  easy  reach,  and  in  the 
best  condition  for  the  use  of  the  plant.  A  well-preserved  bud  is  therefore  plump, 
•with  reserve  substance  in  a  comparatively  solid  condition,  being  firm  hut  not  woody; 
is  well  protected  from  the  injurious  effects  of  very  sudden  extreme  changes  of  tem- 
perature, and  has  close  at  hand  a  sufficient  amount  of  starch  or  other  carhohydrate 
for  its  advantageous  development. 

A  prime  condition  of  hardiness  is  maturity,  and  an  essential  part  of 
the  growth  of  twigs  to  maturity  is  the  storing  of  material  in  condition 
to  be  kept  until  spring  opens. 

Albuminoids  and  starch,  which  are  concentrated  as  reserve  material 
in  the  twigs  as  the  season  advances,  may  be  taken  as  the  test  of  ma: 
turity.  Another  test  for  autumn  maturity  in  the  apple  seems  to  be 
found  in  the  lignified  starch-bearing  cone  close  below  the  terminal  bud. 
"'Grit'  is  determined  as  consisting  of  the  thick-walled  cells  of  the  pith, 
medullary  rays,  and  wood  pith.  These  cells  are  thickest  in  well-matured 
twigs,  ami  when  well  filled  with  starch,  therefore  the  presence  of  'grit' 
is  an  index  of  ripeness  and  the  starch-storing  capacity.  Grittiness  is 
therefore  a  good  sign  in  the  apple,  but  it  is  not  safe  to  conclude  that  it 
can  establish  the  rank  a  variety  should  take  in  any  fruit-list." 

"Maturity  of  twigs  is  a  condition  of  successful  wintering,  and  there- 
fore the  so  called  hardy  sorts  are  quite   sure  to  finish  their  season's 
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growth  before  autumn  frosts  arrive.  But,  under  favorable  conditions — 
similar  to  those  which  obtained  last  autumn — the  so-called  tender  varie- 
ties may  complete  their  growth  and  pass  the  winter  in  safety.  *  *  • 
Plants  seemingly  equally  hardy  may  have  the  vital  parts  very  differ- 
ently constructed.  Ko  matter  along  what  line  the  matter  has  been 
worked  out  by  the  species,  the  chief  point  is  to  prepare  for  hard  times 
and,  having  once  made  the  preparation,  keep  quiet  until  the  coast  is 
clear  for  another  year  of  growth.  The  inherent  tendency  of  one  intro- 
duced variety  to  start  into  growth  before  another,  may  throw  it  into  the 
class  called  tender,  while  another  with  the  same  structure  but  differ- 
ently disposed  will  prove  hardy." 

On  the  whole  the  differences  which  distinguish  hardy  from  tender 
varieties  of  apple-trees  are  more  likely  to  be  determined  by  field  trials 
than  by  studies  of  cliemical  constituents  or  cell  structure,  though  work 
in  both  the  chemical  and  botanical  lines  may  bring  very  important  re- 
sults. 

Propagation  of  trees  and  shrubs  from  cuttings,  John  Craig 
(pp.  133-136). — An  account  of  the  jjropagatiou  of  a  number  of  varieties 
of  forest  and  ornamental  trees  and  shrubs  from  cuttings,  with  a  table 
showing  the  percent  growing  and  the  amount  of  growth. 

Some  suggestions  concerning  the  corn  root-worm  (Diabro- 
TiCA  LONGicoRNis,  SAY),  Prof.  HERBERT  Osborn  (pp.  IST-llO). — Ro- 
tation of  crops  is  recommended  as  a  remedy. 

BULLETIN  NO.  5,  MAY,  IrfSQ. 

Sorghum,  G.  E.  Patrick,  M.  Sc.  (pp.  143-160). 

Two  facts  seem  to  support  the  idea  that  conditions  existing  in  this  State  favor  the 
development  of  sucrose  in  the  sorghum  plant.     They  are — 

(1)  Sirups  made  in  certain  localities  in  the  State  have  shown  themselves  very  prone 
to  granulate;  so  much  so  that  sirup-makers  work  to  prevent  it.  The  small  amount 
of  sugar  thus  far  made  in  the  State  has  nearly  all  been  an  incidental,  perhaps  more 
properly  an  accidental,  product  of  the  sirup  industry. 

The  amount  thus  produced  in  1887,  without  special  etfort  or  design  and  entirely 
without  proper  machinery,  is  placed  by  the  State  Secretary  of  Agriculture  at  73,583 
pounds. 

In  some  cases  a  considerable  amount,  and  of  merchantable  quality,  has  been  made 
by  a  single  individual.  Thus  Mr.  C.  Bozarth,  a  sirup-maker  at  Cedar  Falls,  reports 
having  made  in  1880  15,000  pounds,  which  sold  for  8  cents  per  pound,  and  in  1881 
5,000  pounds,  which  sold  for  8^  cents  per  pound. 

(2)  Analyses  thus  far  made  of  sorghum  juices  produced  in  the  State  show,  on  the 
average,  a  very  gratifying  percentage  of  sucrose. 

State  aid  to  this  industry  is  therefore  urged. 

Results  of  experiments  with  Early  Amber  and  Early  Orange  cane 
grown  on  the  Station  grounds  by  the  director,  and  analyzed  and  re- 
ported by  Professor  Patrick,  are  given  in  detail.  The  results  of  ob- 
servations on  the  effects  of  suckering  are  also  given.  These  experi- 
ments will  be  fully  discussed  in  a  forthcoming  bulletin  of  the  Division 
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of  Clu'inistry  of  this  Department.  Further  account  of  them  here  is 
therefore  uunecessary. 

Important  injuuious  insects,  C.  P.  Gillette,  M.  Sc.  (pp.  161- 
190). — This  contains  short  acicounts  of  the  most  important  insect  pests 
of  Iowa,  and  the  means  for  their  i)revention  or  destruction.  The  fol- 
h)\ving  are  described:  Cut-worms  {Noctuidw  spp.)  sod  web-worm  {Cram- 
bus  exsiccatus),  wire-worms  (Elateridce  si)p.),  corn  root-worm  {Diahrotiea 
longiconiis),  cabba<ie  worms  {Pieris  rapw  and  protodice,  and  Plusia 
brassicw),  striped  cucund)er-beetle  {Diabrotica  vittata),  tlat-headed  borer 
{Crysobothris  femorata),  round-headed  hoiev  (Saperda  Candida),  codling 
moth  [Carpocapsa  pomoneUa),  phim  curculio  {Conotrachelus  nenuphar), 
plant-lice  {AplddkUv.  spp.),  red  spider  [Tetranychus  telarim),  cattle-lice 
{Hemwtopinus  eurystermts  and  Trichodectes  scalaris).  Among"  the  ex- 
periments with  remedies  reported,  are  the  following: 

For  the  striped  cncumbcrbeetle. — Ashes,  lime,  and  hellebore  were  used, 
with  unsatisfactory  results.  Pyrethrum  dissolved  in  water  was  ineffect- 
ual, but  when  applied  dry  in  the  early  morning  was  a  "complete  suc- 
cess." London  purple  mixed  with  flour  in  the  proportion  of  1  to  20,  and 
dusted  over  the  plants,  afforded  a  partial  protection,  as  did  "Oxide  of 
Silicates,"  a  patent  insecticide  whose  chief  ingredient  is  stated  to  be 
plaster  of  Paris.  A  few  plants  in  a  garden  may  be  protected  by  cover- 
ing "  one  end  of  open  boxes  with  cheese-cloth,  and  setting  the  boxes  over 
the  hills,"  or  "thin  cloth  or  paper  may  be  laid  over  the  plants  and  the 
edges  held  down  with  clods  or  stones." 

JPorj;Zrt7^^?^ce.— Kerosene  emulsion  (2  percent  strong)  is  recommended 
as  the  most  useful  insecticide  against  plant  lice,  if  applied  thoroughly. 

For  cattle  lice. — Kerosene  and  lard,  kerosene  emulsion  (8  per  cent), 
potato  water,  and  pyrethrum  were  successfully  used. 

Experiments  icith  pyrethrum  (pp.  190-193). — This  is  an  account  of 
tests  made  "for  the  purpose  of  proving  or  disproving"  whether  it  is 
necessary  to  keep  "  this  powder  in  closed  vessels  in  order  to  retain  its 
strength,"  and  whether  good  results  can  be  obtained  by  making  a  de- 
coction of  the  powder  in  boiling  water. 

As  a  result  of  my  experiments  it  seems  safe  to  conclude,  at  least  until  more  care- 
ful and  exhaustive  experiments  prove  to  the  contrary,  that  when  it  is  desired  to 
use  pyrethrum  in  water  without  waiting  twenty-four  hours  it  can  be  prepared  in , 
boiling  water  (in  which  case  I  would  advise  boiling  for  five  or  ten  minutes)  and  as 
good  results  obtained  as  with  the  cold-water  extraction,  and  second,  although  it  is 
always  advisable  to  keep  the  powder  in  tight  receptacles  it  does  not  seem  possible 
that  the  powder  loses  its  strength  very  rapidly  when  exposed  to  the  air. 

Potato-icater. — An  account  of  the  successful  use  of  strong  potato- water 
as  an  insecticide  for  plant-lice. 

The  parings  were  chosen  for  the  experiments  upon  the  supposition  that  if  there 
was  any  insecticidal  property  in  the  potato  it  would  be  in  the  skin,  but  perhaps  the 
paste  formed  by  the  starch  of  the  potato  in  water  may  have  clogged  the  spiracles  and 
done  the  killing  instead. 
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BULLETIN  NO.  6,  JUNE,  1889. 

Silos  and  silage,  E.  M.  Shelton,  M.  So.  (pp.  3-lG), — This  bulletin 
discusses  the  objections  to  corn  fodder  on  account  of  the  cost  of  hand- 
ling and  losses  in  fodder  making  and  feeding,  and  the  advantages  of 
silos  and  silage  for  Kansas.  "  Every  practical  man  familiar  with  the 
facts  understands  that  corn  fodder  in  Kansas  is  a  very  different  thiug 
from  the  article  of  the  same  name  raised  in  New  Eugland  and  the 
Middle  States."  The  proportion  of  leaves  and  blade  on  Kansas  corn  is 
much  less  than  in  the  case  of  the  varieties  grown  in  the  Eastern  and 
Middle  States.  In  Kansas  the  ripening  period  is  very  brief,  allowiug 
very  little  time  to  cut  and  shock  the  corn.  The  tyiug  and  shocking 
of  the  bundles  of  fodder  at  husking  time  is  a  difQcult  task,  owing  to 
the  dry  and  brittle  condition  of  the  stalks  and  to  their  bulk.  A  great 
amount  of  fodder  is  unavoidably  wasted  in  this  process  a*nd  its  coarse 
and  bulky  character  makes  the  fodder  difficult  to  store.  The  cost  of 
cutting  up  the  corn  and  of  husking  from  the  shocks  must  also  be  con- 
sidered. 

For  these  reasons  chiefly,  and  because  of  the  cost  of  cutting  up  the  corn  and  the 
added  cost  of  hnslcing  from  the  shocks,  we  have  ceased  upon  the  college  farm  to 
attempt  further  to  grow  corn  and  fodder  in  the  same  field.  The  same  facts  have  com- 
pelled us  to  look  to  the  silo  as  a  means  of  utilizing  the  wealth  of  vegetation  which  is 
otherwise  largely  wasted  in  our  corn-fields. 

Waste  of  fodder  in  feeding. — The  experiments  of  1SS7  and  1888  are 
epitomized  in  a  table  which  gives  the  period  of  each  experiment,  num- 
ber of  cows  fed,  daily  and  total  feed,  total  waste,  length  of  cut  of  fod- 
der, per  cent  of  waste,  and  the  quality  of  the  fodder.  The  author  is 
convinced  that  the  chief  value  of  cutting  fodder  lies  in  the  fact  that  the 
chopped  fodder  can  be  more  conveniently  handled. 

The  addition  of  meal  to  the  cut  fodder  diminished  the  waste  greatly  without  a 
doubt,  although  it  may  well  be  questionable  whether  cattle  are  benefited  by  con- 
suming a  large  amount  of  indigestible,  woody  fiber  to  which  they  have  been 
tempted  by  a  very  small  amount  of  adhering  meal. 

The  striking  fact  is  that  even  with  the  very  excellent  fodder  used  in  this  experi- 
ment, and  fed  as  it  was  in  a  tight  manger,  the  cattle  rejected  31  per  cent  of  all  placed 
before  them.  Consider  for  a  moment  what  would  likely— certainly,  I  may  say— be 
the  case  with  ordinary,  coarse  fodder  fed  on  the  ground  in  the  field  or  yard  and  often 
necessarily  in  the  mud ! 

The  loss  of  corn  in  fodder  maldng. — The  experiments  of  last  season 
(see  First  Annual  Report  of  Kansas  Station,  p.  42)  indicate  that  the 
loss  of  corn  when  cut  even  slightly  green  is  very  great. 
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To  still  further  study 'the  question  of  the  best  time  to  cut  standing 
corn  in  order  to  secure  the  largest  yield  of  corn  and  fodder,  careful  cut- 
tings and  weighings  were  made  of  corn  at  different  stages  of  ripeness. 

We  fiuil,  *  *  *  ill  nearly  every  case,  that  adjacent  rows,  cut  at  intervals  of 
seven  to  twenty  days,  show  variations,  with  only  two  or  three  exceptions,  in  seventy- 
odd  cases  almost  exactly  proportionate  to  the  difference  in  the  time  of  cutting;  the 
largest  j'ield  of  tlie  best  quality  of  corn  going  with  the  row  cut  latest.  Indeed,  we 
are  plainly  taught  here  that  corn  continues  to  improve  in  weight  until  the  very  last — 
after  the  blades  of  the  plant  have  been  dried  up,  and  quite  likelj-  blown  awaj%  and 
seemingly  until  the  juices  of  the  stalks  have  been  completely  sucked  up.  It  is  hard 
to  resist  the  conviction  that  this  can  not  be  a  mere  coincidence  ;  that,  in  short,  these 
figures  point  to  a  real  principle  in  the  growth  of  the  crop  which  the  farmer  can  not 
afford  to  ignore.  «  *  »  Considering  then  all  the  facts — the  great  labor  of  husking 
corn  from  the  shock  as  compared  with  "  picking"  it  from  the  standing  stalks,  the 
great  difficulty  in  tying,  hauling,  and  stacking,  or  otherwise  securing  the  fodder  crop, 
and  the  great  waste  of  fodder  in  the  field  and  ultimate  loss  in  feeding  (which  we 
have  demonstrated  time  and  again  to  amount  to  20  to  60  per  cent  of  the  stalks) — it  is 
perfectly  clear  to  me  that  we  must  raise  corn  for  corn,  with  no  thought  of  fodder,  and 
corn  again  which  has  no  higher  purpose  than  the  production  of  fodder.  We  must,  in 
short,  have  two  corn-fields  on  every  farm,  receiving  radically  different  treatment,  to 
correspond  with  the  different  purposes  for  which  they  are  cultivated. 

This  seems  to  me  to  state  with  sufficient  fullness  the  argument  against  the  attempt 
to  get"  grain  and  fodder  from  the  same  field.  The  great  Kansas  staples,  corn  and 
sorghum,  are  unsurpassed  fodder-plants  when  grown  and  harvested  with  the  single 
object  of  making  "  haJ^"  I  have  come  to  think,  after  three  years  of  careful  experi- 
ment with  the  silo  upon  the  college  farm,  that  it  is  a  necessary  part  of  the  machinery 
of  the  corn-field.     The  argument  for  this  view  is  given  in  what  follows. 

Special  value  of  the  silo  to  Kansas. — Corn  and  sorghum  are,  and  will 
probably  remain,  for  Kansas  farmers  the  principal  sources  of  stock  food. 
They  will  yield  two  or  three  times  as  much  nutritive  material  as  tim- 
othy, clover,  orchard  grass,  or  millet  on  the  same  area.  They  may  be 
harvested,  cured,  and  handled  with  less  cost  and  less  waste.  A  rich 
crop  may  be  grown  for  the  silo  and  j)reserved  despite  either  drouth  or 
grasshoppers. 

In  reply  to  the  objection  often  urged  against  ensilage,  on  the  ground 
of  its  expensiveuess  as  compared  with  fodder-making  in  the  field,  the 
bulletin  urges  that  while  in  either  caee  the  corn  must  be  cut  up  and 
hauled  to  the  barn  or  feed  place,  the  silagiug  saves  the  husking,  haul- 
ing, shelling,  and  grinding  of  the  corn.  The  overwhelming  argument 
for  the  silo  is  that  corn  and  sorghum  may  by  this  means  be  cut,  cured, 
and  fed  in  such  time  and  manner  as  to  give  the  farmer  all  of  the  value 
that  there  is  in  them. 

Locat  107},  size,  and  construction  of  silo. — A  silo  erected  inside  a  barn  from 
the  floor  to  the  basement  or  cellar  to  the  purlin  plates  is  advocated.  A 
silo  located  in  a  dry  bank  or  bluff-side  would  be  advantageously  situated 
if  the  ensilage  could  be  withdrawn  at  the  lowest  point  of  the  silo.  A 
silo  with  a  cellar  is  wholly  inadmissible.  The  experience  with  stone  silos 
at  this  Station  has  been  most  disastrous,  about  50  per  cent  of  the  ensi- 
lage having  been  lost. 
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The  silo  should  be  so  located  that  the  feeding  from  it  can  be  done 
with  the  least  labor. 

A  silo  larger  in  superficial  area  than  30  by  15  feet  is  not  recommended. 
If  larger  it  would  be  well  to  divide  it  by  one  or  more  cross  partitions. 
With  a  good  quality  of  ensilage  for  herds,  made  up  of  large  and  small 
animals,  1  cubic  foot  j^er  head  per  day  is  recommended  as  a  safe  basis 
for  an  estimate  of  the  size. 

Directions  are  given  for  the  construction  of  a  silo  and  illustrated  by 
a  cut.  The  best  and  cheapest  material  for  the  floor  is  said  to  be  com- 
mon clay.  The  cost  of  construction  in  Kansas  will  be  about  $2  per  tou 
of  contents. 

Silage  materials. — The  coarse-growing  fodder  plants,  like  corn  and  sorghnm,  are  sure, 
in  Kansas  and  generally  throughout  the  West,  to  he  the  principal,  if  not  only,  silage 
crops.  »  *  *  The  common  dent  varieties  of  corn  and  the  medium-growing  saccha- 
rine and  non-saccharine  sorghums  are  all  excellent  silage  materials.  We  are  strongly 
of  the  opiniou  that  in  time  it  will  be  demonstrated  that  sorghnm  is  greatly  superior 
to  corn  as  a  silage  material.  We  can  recommend  Late  Orange,  Goose  Neck,  and  par- 
ticularly Golden  Rod,  as  being  especially  valuable  for  silaging.  The  sorghums  have 
this  great  advantage  over  corn:  they  are  less  liable  to  damage  by  insects,  and  they 
remain  green  far  into  the  fall,  usually  until  cut  by  frosts,  so  that  the  work  of  filling 
the  silo  may  be  carried  on  long  after  the  corn  plant  has  ripened  its  crop  and  the  stalks 
have  become  worthless. 

Growing  the  silage  crop. — So  far  as  the  corn  crop  is  concerned  the  tendency  in  recent 
years  has  been  strongly  in  the  direction  of  thinner  planting  for  silage.     *     *     » 

We  plant  ensilage  corn  in  drills  3^  feet  apart,  with  plants  occnpying  in  the  rows  8 
to  12  inches  of  space.  With  sorghum  designed  for  the  silo  we  shonld  plant  in  drills 
3^  feet  apart,  and  grow  individnal  plants  in  the  rows  at  intervals  of  C  to  10  inches. 
Upon -good  soil  and  with  fair  treatment  corn  raised  as  above  will  yield  12  to  16  tona 
of  silage  per  acre,  while  the  yield  of  sorghum  will  often  reach  20  tons. 

Harvesting  the  crop. — The  tendency  has  in  recent  years  been  markedly  towards  har- 
vesting corn  designed  for  the  silo  at  an  advanced  stage  of  ripeness. 

In  Kansas  it  will  not  be  safe  to  follow  Eastern  practices  in  this  respect.  Here  the 
intense  heats  and  other  special  climatic  iuiiuences  push  the  corn  crop,  when  once  on  the 
down  grade  towards  ripeness,  at  a  constantly  accelerating  speed,  so  that  often  only  a 
few  hours  separate  the  grain  which  is  only  "glazed,"  and  that  which  is  ripe  to  flinti- 
ness,  and  dead  and  dry  in  leaf,  stem,  and  seed.  Moreover,  after  the  corn  plant  begins 
to  dry  up  and  "  fire,"  the  winds  act  upon  the  blades  and  tender  parts  of  the  plant 
most  wastefnlly. 

The  simplest,  and  on  most  accounts  best,  method  of  harvesting  corn  for  the  silo  is 
the  common  plan  of  cutting  the  corn  with  the  corn-knife  and  gathering  it  in  armfuls, 
carryiLj,  each  armful  as  fast  as  cut  directly  to  thg  wagon  rack. 

Filling  and  emptying  the  silo. — For  practical  men  this  fact  remains :  The 
filling  may  be  slow  or  rapid  as  is  most  convenient,  but  after  the  silo  has 
been  sealed  up,  it  should  not  be  disturbed  until  the  silage  is  wanted  for 
feeding.  It  is  preferable  to  feed  from  the  top  so  that  more  or  less  of  the 
entire  surface  can  be  fed  every  day.  As  ensilage  moulds  quite  rapidly, 
exposure  to  the  atmosphere  for  a  number  of  days  may  result  in  consider- 
able damage. 

Station  experiments  with  silage,  1888-89. — The  results  of  experiments 
with  115  tons  of  silage  are  clearly  and  concisely  summarized  thus  : 

Eight  and  one-half  acres  of  corn  g.ave  98.8  tons  of  silage. 

Eiglit  and  one-half  acres  of  corn  gave  an  average  yield  of  11.83  tons  per  acre. 
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The  niaximuiu  yield  of  a  measured  acre  of  this  fiekl  was  16.1  tons. 

The  115  tons  of  sihige  fed  by  us  in  the  winter  of  1888-89  carried  fifty-six  head  of 
cattle  one  hundred  and  twenty-three  days. 

An  average  daily  feed — with  small-grain  ration — of  :?4  pounds  equal  1  cubic  foot 
of  silage. 

Of  the  80  tons  placed  in  silo  No.  2,  10,347  pounds,  e(iuals  6.47  per  cent,  spoiled.* 

Of  the  80  tons  placed  in  silo  Xo.  2,  1,206  pounds,  less  than  1  jier  cent,  were  rejected  t 
by  the  cattle. 

Of  the  80  tons  placed  in  silo  No.  2,  7  per  cent  was  lost  by  evaporation. 

The  actual  cost  of  cutting  up  the  corn,  hauling  it  50  rods  to  the  silo,  and  stowing 
it  therein,  was  62  cents  t  per  ton. 

Assuming  that  1  acre  of  corn  produces  24,000  pounds  of  silage,  each  animal  con- 
suming 34  pounds  daily,  and  deducting  10  per  cent  for  waste,  we  have  it  that  1  acre 
of  corn  put  in  the  form  of  silage  will  carry,  with  small-grain  ration,  three  cattle  during 
one  hundred  and  ninety-five  days,  with  eighty  days  to  spare. 

That  best  results  will  be  had  when  silage  is  fed  with  hay  or  other  dry  fodder,  we 
have  no  doubt. 

Silage,  of  itself,  is  not  a  suflScieut  food  where  much  is  expected  of  cattle. 

*This  loss  was  chiefly  caused  by  the  yielding  of  the  silo  walls. 
tDne  almost  wholly  to  overfeeding. 

tThis  includes  fuel  for  engine,  but  no  charge  is  made  for  use  of  machinery.  I  have 
no  doubt  that  this  expense  might  be  greatly  reduced. 
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Annnal  Report  of  tbe  Department  for  1888. 
Office  of  Experiment  Stations: 

Doc.  Kg.  1,  Circular  No.  1 . — List  of  Agricultural  Experiment  Stations  in  the 
United  States,  -with  addresses ;  issued  February  1,  1889. 

Doc.  No.  2,  Circular  No.  2. — Regardingmeetingof  Eastern  and  Southern  Stations 
to  discuss  co-operative  field  experiments  ;  issued  January  31,  1889. 

Doc.  No.  3,  Circular  No.  3.— Regarding  originators  of  fruits,  etc.  ;  issued  February 
6,  1889. 

Doc.  No.  4,  Circular  No.  4. — Memorandum  for  Station  Reports;  issued  February 
12,  1889. 

"Doc.  No.  5,  Experiment* Station  Bulletin  No.  1. — Organization  of  the  Agricul- 
tural Experiment  Stations  in  the  United  States  ;  issued  February,  1889. 

Doc.  No.  6,  Circular  No.  5. — Call  for  meeting  of  stations  for  discussion  of  co-op- 
erative experiments;  issued  February  25,  1889. 

Doc.  No.  7,  Circular  No.  6. — List  of  originators  of  fruits,  vegetables,  etc.,  in  the 
United  States  ;  issued  March  8,  1889. 

*  Doc.  No.  8,  Circular  No.  7.— Co-operative  field  experiments  with  fertilizers;  is 

sued  March,  1889.  This  contains  t  lie  report  of  the  conference  of  representa- 
tives of  stations  regarding  co-operative  field  txperiments  with  fertilizers, 
directionsaud  explanations  for  soil  tests  with  fertilizers,  and  suggestions  for 
further  experiments. 

*  Doc.  No.  9,  Circular  No.  8. — Explanations  and  directions  for  soil  tests  with  fertil- 

izers; issued  March,  18o9.  This  is  intended  for  the  use  of  farmers  experi- 
menting under  the  direction  of  the  stations.  It  is  included  in  Circular  No. 
8,  but  was  printed  separately  for  convenience. 

Doc.  No.  10. — Letter  of  advice  concerning  blank  forms  for  reports  of  horticultur- 
ists ;  issued  April  15,  1889. 

Doc.  No.  11. — Form  1,  Horticulturists'  blank  for  vegetables ;  issued  April  15, 1889. 

Doc.  No.  12. — Form  2,  Horticulturists'  blank  for  fruits;  issued  April  15,1889. 

Doc.  No.  13. — Form  3,  Blank  for  reports  of  horticulturists;  issued  April  15,  1889. 

Doc.  No.  14,  Circular  No.  9. — Memorandum  of  information  for  a  report  on  Farm- 
ers' Institutes  iu  United  States;  issued  May  10,  1889. 

*Doc.  No.  16,  Farmers'  Bulletin  No.  1. — The  What  and  Why  of  Agricultural  Ex- 
periment Stations;  issued  June,  1889. 

Doc.  No.  18,  Circular  No.  10. — Asking  for  accounts  of  special  work  in  horticulture; 
issued  July  1,  18,?^9. 

*Doc.  No.  15,  Miscellaneous  Bulletin  No.  1. — Proceedingsof  Association  of  Ameri- 
can Agricultural  Colleges  and  Experiment  Stations  at  Knoxville,  Tenn., 
January,  1889. 

*  The  asterisk  indicates  that  the  document  is  sent  on  application.     The  other  docu- 
ments of  this  Office  are  issued  in  very  limited  editions  for  special  purposes  and  are  not 
of  general  iuterest. 
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Bureau  of  Animal  Industry  : 

Hog  Cholera:  History,  Nature,  aud  Treatment. 

Epizootic  Disea&es  among  Swine.  • 

Division  of  Statistics  : 

Report  No.  .'39,  new  series,  .January  and  February,  1889. — Numbers  and  Values  of 
Farm  Animals. 

Report  No.  60,  new  scries,  March,  1889. — Distribution  and  Consumption  of  Corn 
and  Wheat. 

Report  No.  (51,  new  series,  April,  1889. — Condition  of  Winter  Grain  and  Farm 
Animals. 

Report  No.  62,  now  series,  May,  1889. — Condition  of  Winter  Grain  and  Progress 
of  Cotton  Planting. 

Report  No.  63,  new  series,  June,  1889. — Acreage  of  Wheat  and  Cotton. 

Report  No.  64,  new  series,  July,  1889. — Area  of  Corn,  Potatoes  aud  Tobacco. 

Report  No.  65,  new  series,  August,  1889. — Condition  of  Growing  Crops. 

Album  of  Agricultural  Statistics  of  the  United  States. 
Division  of  Entomology: 

Periodical  Bulletin,  vol.  l.Nos.  7-12  and  vol.  2,  No.  1. — Insect  Life. 
Division  of  Chemistry: 

Bulletin  No.  13,  Part  IV. — Lard  aud  Lard  Adulterations. 

Bulletin  No.  20. — Experiments  in  the  Manufacture  of  Sugar  from  Sorghum. 

Bulletin  No.  21. — Experiments  in  the  Manufacture  of  Sugar  by  Diffusion. 
Division  of  Botany: 

Bulletin  No.  8. — Record  of  Some  of  the  Work  of  the  Division. 
Section  of  Vegetable  Pathology: 

Quarterly  Bulletin,  March,  1889,  vol.  5,  No.  1. — Journal  of  Mycology. 

Bulletin  No.  9. — Peach  Yellows. 

Bulletin  No.  10. — Downy  Mildew  and  Black  Rot  of  the  Grape- Vine. 
Division  of  Ornithology  and  Mammalogy: 

Bulletin  No.  1. — English  Sparrow  in  North  America. 
Division  of  Forestry; 

Bulletin  No.  2. — Forest  Conditions  of  the  Rocky  Mountains  (reprint). 

Bulletin  No.  3. — The  use  of  Metal  Track  on  Railways  as  a  Substitute  for  Wooden 
Ties. 
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EXPERIMENT  STATIONS. 
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Agricultural  Experiment   Station  of   the  Agricultural  and   Mechanical 
College  op  Alabama: 

Bulletin  No.  3,  new  series,  January,  1889. — Report  of  Experiments,  Analyses  of 

Fertilizers,  etc. 
Bulletin  No.  4,  new  series,  February,  1889. — Strawberry,  Grape,  and  Raspberry 

Culture. 
Bulletin  No.  5,  April,  1889. — Cotton,  Pigs,  Cattle,  Analyses,  Meteorology. 
Canebeake  Agricultural  Experiment  Station  : 

Bulletin  No.  3,  January,  1889. — Corn,  Forage  Crops,  Drainage. 
Bulletin  No.  4,  April,  1889. — Experiments  with  Cotton,  Meteorology. 

Arkansas  Agricultural  Experiment  Station: 
Bulletin  No.  8,  April,  1889.— Spaying  of  Cattle. 
Bulletin  No.  9,  May,  1889.— Cotton-Seed  Hulls  for  Fattening  Cattle. 
Bulletin  No.  10,  June,   1889. — Entomological  Notes,  Meteorological   Summary, 
and  Chemical  Fertilizers. 

CA-LIFORIsri^. 

Agricultural  Experiment  Station  of  the  University  of  California: 
Bulletin  No.  82,  June,  1889.— The  Lakes  of  the  San  Joaquin  Valley. 

COLORADO. 

Agricultural  Experiment  Station  of  Colorado  : 

Bulletin  No.  6,  January,  1889. — Notes  on  Insects  and  Insecticides. 

Bulletin  No.  7,  April,  1889. — Potatoes  and  Sugar  Beets. 

Bulletin  No.  8,  July,  1889. — Alfalfa:  Its  Growth,  Composition,  Digestibility,  etc. 

CONNECXICUX. 

The  Connecticut  Agricultural  Experiment  Station: 

Bulletin  No.  96,  January,  1889. — On  the  Valuation  of  Feeding  Stufls;  Analyses 

of  Feeding  Stuffs. 
Bulletin  No.  97,  April,  1889. — Fungous  Diseases  of  Plants ;  Fertilizer  Analyses. 
Bulletin  No.  98,  June,  1889.— Home-mixed  Fertilizers. 
Bulletin  No.  99,  June,  1889. — Fertilizer  Analyses. 
Storrs  School  Agricultural  Experiment  Station: 

Bulletin  No.  3,  February,  1889. — Roots  of  Plants  as  Manure. 

Bulletin  No.  4,  July,  1889. — Meteorological  Observations ;  Bacteria  in  Milk  and 
its  Products. 
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DAKOTA. 

Dakota  Agricultural  Experiment  Station  : 

Bulletin  No.  9,  Jauuarv,  1889. — Department  of  Agriculture.     Corn. 

Bulletin  No.   10,  February,   1889. — Department  of  Forestry,  Horticultu'-e,  and 

Botany.     The  Germination  of  Frosted  Grain. 
Bulletin  No.  11,  March,  1889.— Department  of  Agriculture.     Small  Grain  (Wheat, 

Oats,  and  Barley). 
Bulletin  No.  12,  April,  1889. — Department  of  Forestry,  Horticulture,  and  Botany. 

Forestry,  Trees  in  the  College  Lawn,  The  Forest  Tree  Nursery. 
Bulletin    No.  13,  April,  1889. — Department   of  Entomology.     Notes  on  Various 

Insects  and  Remedies. 
Bulletin  No.  14,  April,  1889.— Department  of  Chemistry.     The  Sugar  Beet. 

The  Delaware  College  Agricultural  Experiment  Station  : 

Bulletin  No.  4,  May,  1889. — Injurious  Insects,  their  Identification  and  Extermi- 
nation. 
Bulletin  No.  5,  June,  1889. — The  Inspection  of  Seed  and  of  Stock  Feed  in  Del- 
aware. 

FLORIDA- 
AGRICULTURAL  Experiment  Station  of  Florida: 
Bulletin  No.  5,  April,  1889. — Analysis  of  Fertilizers. 

&EOI?,&IA. 

Georgia  Agricultural  Experiment  Station: 

Bulletin  No.  2,  January,  1889.— Ash  Analyses  of  Native  "Woods,  Experiments  with 

Phosphates  and  Kainit  on  Cotton,  etc. 
Bulletin  No.  3,  April,  1889. — Notes  on  Various  Insects  and  Remedies,  Ash  Analyses 

of  Native  Woods,  etc. 
Bulletin  No.  4,  July,  1889. — Analyses  of  Cattle  Food. 

ILLINOIS. 

Agricultural  Experiment  Station  op  the  University  op  Illinois  : 
Bulletin  No.  4,  February,  1889. — Field  Experiments  with  Corn,  18S8. 
Bulletin  No.  .^>,  May,  1889. — Grasses  and  Clovers  :  Effect  of  Ripeness  on  Yield  and 
Composition. 

Agricultural  Experiment  Station  op  Indiana  : 

Bulletin  No.  18,  January,  1889. — Experiments  wath  Vegetables. 

Bulletin  No.  19,  January,  1889.— Spotting  of  Peaches  and  Cucumbers. 

Bulletin  No.  20,  January,   1889.-1.  Experiments  in  Cross-Fertilization.     2.  The 

Culture  of  Tropical  Ferns. 
Bulletin  No.  21,  February,  1889. — Rational  Feeding. 
Bulletin  No.  22,  March,  1889. — Commercial  Fertilizers. 
Bulletin  No.  23,  April,  1889. — Experiments  with  Corn. 
Bulletin  No.  24,  May,  1889.— Experiments  on  Milk  Production.    1.  Cold  vs.  Warm 

Water.    2.  Divided  Milkings.     3.  Studies  on  Milk  Secretion. 
Bulletin  No.  25,  June,  1889. — Entomological  Experiments. 
Bulletin  No.  26,  July,  1889.— Wheat  Rust. 

lO^VA. 

iowA  Agricultural  Experiment  Station: 

Bulletin  No.  4,  February,  1889.— 1.  Wild  Plums.  2.  A  Chemical  Study  of  Apple 
Twigs.  3.  An  Investigation  of  Apple  Twigs.  4.  Propagation  of  Trees  and 
Shrubs  from  Cuttings.  5.  Some  Suggestions  concerning  the  Corn  Root- 
Worm. 
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Iowa  Agricultural  Experiment  Station — Continued. 

Bulletin  No,  5,  May,  18ri9. — 1.  Sorghum.  2.  Injurious  Insects.  Preparation  of 
Insecticides.  Experiments  with  Pyrethrum.  A^jparatus  for  applying  In- 
secticides. 

Kansas  Agricultural  Experiment  Station: 
Bulletin  No.  6,  June,  1869. — Silos  and  Silage. 

KENTUCKY. 

Kentucky  Agricultural  Experiment  Station: 

Bulletin  No.  17,  February,  1889. — Corn  Experiments. 

Bulletin  No.  18,  April,  1889. — 1.  Hemp  Experiments.    2.  Notes  on  the  Treatment 

of  an  Old  Apple  Orchard. 
Bulletin  No.  19,  May,  1889. — Experiments  in  Pig-Feeding. 
Bulletin  No.  20,  July,  1889. — Commercial  Fertilizers. 

LOXJisiAisrA. 
Sugar  Experiment  Station  : 

Bulletin  No.  20,  January,  1889. — Sugar-Cane. 
State  Experiment  Station: 

Bulletin  No.  21.— Report  of  the  Station  for  1888. 
Bulletin  No.  22.— March,  1889.     Annual  Report  of  the  Station. 
Sugar  Experiment  Station: 

Bulletin  No.  23. — Sugar-Cane  :  Laboratory  and  Sugar-House  Results.  Diffusion 
Process. 

Massachusetts  State  Agricultural  Experiment  Station: 

Bulletin  No.  32,  February,  1889. — Record  of  Cows  used  in  Feeding  Experiments. 
Analysis  of  Feeding  Stuffs. 

Bulletin  No.  33,  March,  1889. — On  Commercial  Fertilizers.  Trade  Values,  and 
Analyses. 

Bulletin  No.  34,  June,  1889. — Outlines  of  Work  carried  on  at  the  State  Agricult- 
ural Experiment  Station  during  the  iireseut  Season. 

Circulars— April,  May,  and  July,  1889.     Analyses  of  Commercial  Fertilizers. 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College: 

Bulletin  No.  3,  January,  1889. — Tuberculosis. 

Bulletin  No.  4,  April,  1889.— Experiments  in  Heating  Greenhouses,  etc. 

Bulletin  No.  5,  July,  1889.— Household  Pests— The  Buffalo  Carpet  Beetle,  etc. 

Experiment  Station  of  Michigan  Agricultural  College  : 

Bulletin  No.  43,  January,  1889.— Weather   Service   Department;  Annual  Report 

of  Director,  and  the  Rain-fall  CLarts  of  Michigan. 
Bulletin  No.  44,   January,   1889.— Department  of  Practical  Agriculture;  Feeding 

Steers  of  Different  Breeds. 
Bulletin  No.  45,  March,  1889.— Department  of  Botany  and  Forestry;    Why  not 

Plant  a  Grove  ? 
Bulletin  No.  46,  March,  1889.— Department  of  Practical  Agriculture ;  Potatoes, 

Roots,  Fertiliz  rs,  and  Oats. 
Bulletin  No.  47,  April,  18-^9.— Department  of  Practical  Agriculture;  Silos  and  En 

silage. 
Bulletin  No.  48,  April,  1889.— Horticultural  Department;  (1)  Potatoes,  (2)  Kale, 

(3)  Experiments  with  Squashes,    (4)  Tomatoes. 
Bulletin  No.  49,  May,  1889.— Department  of  Chemistry  ;  Chemical  Composition  of 

Cornstalks,  Hay,  and  Screenings. 
Bulletin  No.  50,  June,  1889.— Zoological  Department;  the  Grain  Plant-louse. 
Bulletin  No.   51,  July,  1889.— Zoological   Department  ;   Enemies  of  the  Wheat 

Aphis. 
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jNI  I  TSriSr  ESOT-A.. 

Agricultukal  Expkkimknt  Station  of  the  University  op  Minnesota: 
Bullotiu  No.  5,  January,  188'J.— Agriculture,  Horticulture,  Botauy. 
Bulletin  No.  G,  February,  1889.— Experiuiouts   with  Frosted,  Rusted,  and  Stack- 
burned  Wheat.  * 
Bulletin  No.  7,  April,  1889.— Soil  Tonipcratures.    Comparison  of  Varieties  of  Corn 
for  Ensilage,  etc. 

IMISSISSIPTI. 
Mississippi  Agricui.tural  Experiment  Station: 
Bulletin  No.  6,  June,  1889.— Charbon, 
Bulletin  No.  7,  June,  1889.— Hay  Presses. 

]VEISSOXJKI. 

Missouri  Agricultural  Experiment  Station  : 

Bulletin  No.  5,  February,  1889.— Soil,  Weather,  Field  Trials  with  Corn. 
Bulletin  No.  6.— Experiments  on  Seed  Germination,  Pea  Weevil,  and  Apples. 

NEBRASKA. 

Agricultural  Experiment  Station  of  Nebraska  : 

Bulletin  No.  5,  January,  1889.— Vol.  1.,  Article  :?.     On  Certain  Injurious  Insects 

of  the  Year  le88. 
Bulletin  No.   6,  March,  1889.— Report  of  Progress.     Field  Experiments  and  Me- 
teorological Record  for  1888. 
Bulletins  Nos.  7,  8,  9,  10,  June,  1889.— Original  Investigations  of  Cattle  Diseases 
in  Nebraska,  18S6-1888. 

ISTEWr  H^TvXPSHiriE. 
New  Hampshire  Agricultural  Experiment  Station: 

Bulletin  No.  5,  March,  1889.— Fertilizers  and  Fertilizing  Materials. 
Bulletin  No.  G,  April,  1889.— Experiments  with  Fertilizers. 
Bulletin  No.  7,  May,  188).— Test  of  Dairy  Apparatus. 
ISTEW  JEKSEY. 
New  Jersey  State  and  College  Agricultural  Experiment  Stations: 
Bulletin  No.  52,  March  20,  1889.— What  are  the  worst  Weeds  of  New  Jersey  ? 
Bulletin  No.  53,  March  26,  1889.— Prices  of  Nitrogen,  Phosphoric  Acid,  and  Pot- 
ash. 
Bulletin  No.  54,  March  27,  1889.— Potash  as  a  Fertilizer. 
Bulletin  No.  55,  March  28,  18^9.— Entomological  Suggestions  and  Inquiries. 

ISTE'W  YORK. 
Cornell  University  Agricultural  Experiment  Station  : 

Bulletin  No.  5,  April,  1889.— 1.  On  the  Production  of  Lean  Meat  in  Mature  Ani- 
mals. 2.  Does  Heating  Milk  Affect  the  Quality  or  Quantity  of  Butter  ? 
Bulletin  No.  G,  June,  1889.-1.  On  the  Determination  of  Hygroscopic  Water  iur 
Air-dried  Fodders.  2.  The  Determination  of  Nitrogen  by  the  Azotometric 
Treatment  of  the  Solution  resulting  from  the  Kjeldahl  Digestion.  3.  Fod- 
ders and  Feeding  Stufls. 
Bulletin  No.  7,  July,  1889.— On  the  Influences  of  Certain  Conditions  upon  the 
Sprouting  of  Seeds. 

NORTH  Ct^ROLINA.. 
North  Carolina  Agricultural  Experiment  Station  : 

Bulletin  No.  Gl,  December,  1888-January,  1889.— Composts,  Formulas,  Analyses, 

and  Value. 
Bulletin  No.  61^,  February,  1889.— Fertilizer  Analyses. 

Bulletin  No.  62,  February,  1889.— Fertilizer  Analyses  and  the  Fertilizer  Control, 
Season  of  1889. 
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North  Carolina  Agricultural  Experiment  Station — Continued. 

Bulletin  No.  62|,  second  edition,  March,  1889. — Fertilizer  Analyses  and  the  Fer- 
tilizer Control. 
Bulletin  No.  63,  June,  1889.— 1.  Test  of  Seeds.     2.  Eust  on  Wheat  and  Cotton. 
3.  Laboratory  Notes. 

OHIO. 

Ohio  Agricultural  Experiment  Station: 

Bulletin  No.  8,  second  series,  vol.  2,  No.  1,  March,  1889. — 1.  Practical  Remedies 
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EDITORIAL  NOTES. 

The  .Vssociation  of  American  Ai:ri cultural  C'()lle<2:es  and  Experi- 
ment Stations  held  its  third  annual  convention  November  1-2-15  at 
Wa.shington.  in  the  lecture  room  of  the  National  Museum. 

Seventy-two  delegates  from  fifty-two  institutions  in  thirty-three 
States  were  present  at  the  opening  session,  and  this  number  was  after- 
wards mcreased  to  about  one  hundred.  The  Territory  of  New  Mex- 
ico was  represented  by  President  Hadley.  of  Las  Cruces.  The  com- 
munity of  interests  between  the  United  States  and  our  northern 
neighbors  was  indicated  bv  the  presence  of  Professor  Saunders,  of 
Toronto.  Canada.  President  Atherton,  of  the  Pennsylvania  State 
College,  presided  with  the  great  skill  which  he  has  displayed  in  two 
previous  conventions.  Since  a  full  report  of  the  proceedings  Avill  be 
published  as  a  separate  bulletin  of  this  Office,  only  a  few  of  the  more 
prominent  features  of  the  meeting  will  Ije  referred  to  here. 

The  annual  address  of  the  president  dwelt  strongly  upon  the  im- 
portance of  preserving  and  strengthening  the  union  of  the  colleges 
and  stations  provided  for  by  the  act  of  Congress  under  which  the 
stations  are  organized.  In  his  judgment  the  colleges  gain  in  intel- 
lectual power  and  in  public  favor  b}"  having  original  researches  in 
agriculture  made  under  their  auspices,  the  results  of  which  are  Avidely 
published  among  the  farmers.  The  stations,  on  the  other  hand,  are 
enabled  to  do  more  thorough  work  l)v  availing  themselves  of  the 
resources  of  the  colleges,  and  by  having  the  stimulating  influences  of 
those  educational  and  scientific  impulses  which  emanate  from  insti- 
tutions of  learning. 

Among  the  discussions  which  elicited  especial  interest  was  that 
relating  to  the  cooperation  of  the  stations  and  the  Department  of 
Agriculture  in  the  testing  of  varieties  of  flax,  hemp,  jute,  and  ramee, 
and  of  fiber  machinery.  At  present  the  Ignited  States  annually  im- 
port about  $4(),0()0.()()()  woi-th  of  these  textile  fibers  and  their  products, 
one-half  of  which  at  least,  it  is  believed,  might  be  profitably  raised 
and  manufactured  at  home.  The  Dejjartment  proposes  to  procure 
seeds  of  these  fibrous  plants  and  distribute  them  to  the  stations  will- 
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iii<>-  to  tost  them,  and  to  receive  from  the  stations  the  samples  of  the 
phmts  raised,  to  be  used  in  tests  of  machinery  at  the  Department. 

A  pa])er  read  by  Dr.  Jenkins,  of  Connecticut,  on  uniformity  in  the 
methods  and  records  of  woriv  in  chemical  laboratories  was  followed 
by  earnest  discussion,  which  was  reneAved  at  various  times,  on  the 
Avays  and  means  for  reaching  the  greatest  possible  accuracy  in  the 
chemical  work  of  the  stations  in  testing  fertilizers,  dairy  i^roducts, 
etc.,  and  making  its  results  as  intelligible  as  practicable.  Resolu- 
tions were  jjassed  to  secure  these  desirable  ends.  Dr.  Neale,  of  the 
Delaware  Station,  who  has  had  long  experience  in  Europe,  spoke  of 
the  great  respect  in  which  the  work  of  American  official  chemists  is 
held  there.  In  his  judgment  there  is  no  better  work  in  chemical  anal- 
ysis done  anywhere  in  the  world  than  in  this  country. 

The  relations  of  the  colleges  and  stations  to  agricultural  fairs  and 
to  farmers'  institutes  were  carefully  considered.  Mr.  Willits,  assist- 
ant secretary  of  agriculture,  spoke  strongly  in  favor  of  sending  out 
speakers  from  the  colleges  and  stations  to  address  farmers'  meetings. 
It  Avas  the  general  sentiment  of  the  con\"ention  that  the  stations  should 
exhibit  their  Avork  at  State  fairs,  but  should  not  contend  for  pre- 
miums.   The  farmers'  institutes  Avere  heartily  indorsed. 

Professor  AtAvater,  Avhile  discussing  the  obligations  of  the  colleges 
and  stations  under  the  act  of  Congress,  urged  that  the  colleges  should 
assist  the  stations  as  far  as  possible  by  placing  at  their  disposal  build- 
ings, farms,  laboratories,  libraries,  and  other  appliances,  and  that  the 
stations  should  folloAv  those  lines  of  Avork  in  Avhich  they  could  take 
full  advantage  of  the  resources  of  the  colleges.  In  his  judgment  the 
individual  stations  should  confine  themseh'es  to  thorough  Avork  upon 
a  limited  number  of  subjects,  and  conduct  their  iuA^estigations  on 
such  a  scale  and  Avith  such  scientific  accuracy  as  to  secure  results  of 
permanent  A'alue. 

Kesoluticms  were  passed  asking  the  Department  of  Agriculture  to 
begin  Avithout  delay  the  collating  and  translating  of  the  results  of 
Avork  done  in  simihu'  lines  in  foreign  countries.  Of  this  material 
there  is  already  a  A^ery  large  accunudation,  and  it  Avould  greatly  pro- 
mote the  economy  and  elfectiA'eness  of  station  Avork  in  this  country  if 
foreign  experience  could  l)e  nuule  readily  aA^ailable  to  our  Avorkers. 

The  co-operative  Avork  undertaken  by  the  staticm  horticulturists 
Avas  presented  in  a  report  of  the  committee  on  horticulture,  prepared 
and  read  by  its  chaii-maii,  Mr.  Alwood,  of  Virginia.  The  horticul- 
turists have  begmi  the  testing  of  a  great  A^ariety  of  neAv  fruits  and 
A'egetables.  aiul  |)ropose  to  issue  reports  of  their  tests  on  a  uniform 
])lan,  Avhich  Avill  give  the  originator  satisfactory  testimony  as  to  the 
value  of  his  novelties,  and  at  the  same  time  protect  the  public  against 
unscrupulous  nurserymen.  They  are  also  endeaA^oring  to  systematize 
the  naming  of  fruits  and  vegetables,  with  a  view  to  doing  aAvay  with 
the  meaningless  and  bombastic  appellations  which  are  often  given 
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bv  ciithiisiastic  t I'iKlc^mcn.  Mr.  Alwood  also  iiiuioiiiiccd  the  ciU-ly 
l)ul)licati()ii.  throuo^li  the  Ollice  of  Kxpcriiuciit  Stations,  of  a  hiillctiu 
(•()ntaiiiiii<>:  a  list  of  the  ofru-crs  liaviiig  hoi'ticultiiral  work  iu  charge, 
and  an  outline  of  this  work  at  the  sevei-al  stations. 

A  number  of  distinu'uislied  <>('ntleinen,  represent ing-  \arious  inter- 
ests outside  of  the  association,  made  brief  adcbvsses.  Senatoi-  Kea- 
*fiu\.  of  Texas,  gave  his  experience  in  the  cuhivation  of  alfalfa,  which 
he  strongly  recommended  as  a  forage  ])lant.  (Jeneral  Morgan,  C'on)- 
missioner  of  Indian  Alfairs,  urged  the  colleges  to  ])repare  teaclu'rs 
(|ualifie(l  to  instruct  the  young  Fiidians  in  agricult  ui-c  and  mechanic 
arts.  Captain  Priitt,  president  of  the  Indian  school  at  Carlisle,  l*a., 
stated  tluit  the  Indian  boys  of  liis  school  had  earned  some  $l"2.0t)0 
during  the  past  year  by  manual  laboi-  on  farms  and  elsewhere.  Mr. 
A\'iilis.  of  the  (leological  Survey.  exi)lained  what  the  Survey  was 
doing  in  niai)])ing  the  soils  of  the  country,  invliminary  to  their  more 
thorough  study  l)y  agricultural  in\e^:tigat()i's.  Dr.  Kggleston,  in 
behalf  of  the  American  Forestry  Association,  urged  the  stations  to 
imi)ress  upon  t-he  farmers  the  great  desirability  of  tree  culture. 

The  most  important  formal  action  taken  by  the  association  per- 
tained to  changes  in  its  organization.  Standing  conunittees  on  agri- 
culture, botany,  chemistry,  entomology,  and  horticulture  were 
created  to  look  after  these  special  interests,  and  to  assist  in  the 
preparation  of  programmes  for  meetings  of  the  association,  Avhich 
should  make  provision  for  general  and  sectional  sessions,  and  thus 
secure  the  discussion  of  a  greater  variety  of  technical  as  well  as 
general  topics.  These  committees,  through  their  chairmen,  are  to 
present  re})orts  of  progress  in  the  several  lines  of  station  work  at 
the  next  convention,  and  also  to  prei)are  ])rogrammes  for  the  meet- 
ings of  the  several  sections.  It  is  lioj^ed  that  this  action  will  greatly 
increase  the  interest  of  all  the  woi-ker.-^  in  the  colleges  and  stations, 
as  well  as  others  laboring  in  kindi-ed  line-,,  in  the~e  annual  as'-emblies 
of  workei's  in  agricultural  science,  and  at  the  same  time  promote  the 
etHciency  of  the  association  as  an  aid  to  co-operative  action  among 
the  various  institutions  represented  in  its  membership. 

A  noteworth}^  feature  of  this  meeting  of  the  association  was  the 
general  desire  to  discuss  methods  of  work  rather  than  administrative 
questions.  The  meetings  of  the  sections  in  })articular  were  largely 
]iersonal  conferences,  devoted  to  business-like  discussions  of  subjects 
inunediately  connected  with  the  experiments  and  investigations  in 
which  the  stations  are  now  engaged.  Tlie  spirit  of  harmony,  the  pro- 
found sense  of  common  interests  and  aims,  and  the  determination  to 
meet  the  needs  of  practical  farmers,  manifested  tiironghout  the  meet- 
ing, are  additional  evidences  of  the  hopeful  .condition  of  the  great 
enterprise  foi-  the  jn'omotion  of  agi-icultui'al  science  and  education,  to 
which  the  American  people,  through  (he  repeated  action  of  Congress, 
have  so  full\-  conunitled  themselves. 
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The  officers  chosen  for  the  ensuing-  year  are :  President  J.  H.  Smai't, 
of  Indiana,  president;  Presidents  M.  E.  Gates,  of  New  Jersey,  and  (i. 
T.  Fairchihl,  of  Kansas,  and  Directors  F.  A.  Gulley,  of  Texas,  R.  J. 
Redding,  of  (leorgia.  and  E.  W.  Hilgard,  of  California,  vice-presi- 
dents; Director  H.  P.  Armsby,  of  Pennsyh^ania,  secretary  and  treas- 
urer: Presidents  H.  E.  Alvord,  of  Maryland,  and  S.  D.  Lee,  of  Mis- 
sissippi, Vice-director  E.  H.  Jenkins,  of  Connecticut,  President  W.  H. 
Scott,  of  Ohio,  and  Director  M.  A.  Scovel,  of  Kentucky,  executive 
committee. 


At  one  of  the  sessions  of  the  association  Dr.  C.  Hart  Merriam  called 
attention  to  the  work  of  the  Division  of  Ornithology  and  Mamma  logv 
of  the  Department  of  Agriculture  in  determining  the  boimdaries  of 
what  may  l)e  termed  the  life  areas  of  the  country,  each  of  which  is 
characterized  by  the  possession  of  forms  of  life  not  found  in  adjacent 
areas.  The  various  forms  of  wild  and  domesticated  animals  and 
plants  having  become  adapted  to  certain  definite  combinations  of 
physiographical  conditions  outside  of  which  they  can  not  thrive,  the 
farmer  might  use  a  map  of  these  ''  life  areas ''  to  aid  in  determining 
what  kinds  of  crops  and  animals  to  raise  in  particular  regions.  The 
co-operation  of  the  stations  with  the  Division  of  Ornithology  and 
Mammalogy  in  studies  necessary  to  the  preinu-ation  of  such  a  mai)  is 
desired. 


The  recently  organized  Association  of  Official  Economic  Entomolo- 
gists held  a  meeting  at  the  National  Museum  during  the  same  days 
in  which  the  general  association  was  in  session.  Xew  members  were 
elected,  by-laws  adojDted,  a  number  of  important  topics  discussed, 
and  several  valuable  papers  read.  The  toj^ics  under  discussion  were : 
(1)  Where  shall  we  publish  descriptions  of  new  sjoecies  and  results 
of  non-economic  observations?  (2)  How  far  shall  Ave  recommend 
l^atent  insecticides  and  machinery?  (3)  Co-operation.  (4)  Amend- 
juents  to  the  constitution. 

The  following  papers  were  read :  Notes  on  a  corn-root  worm  in 
Kentucky,  and  the  Bordeaux  mixture  as  an  insecticide.  Prof.  H.  Gar- 
man,  of  Kentucky;  office  and  laboratory  organization.  Prof.  S.  A. 
Forbes,  of  Illinois;  spraying  points,  and  experiments  in  destroying 
the  codling  moth.  Prof.  C.  P.  Gillette,  of  Iowa;  on  I>i(ihrot/ca  loiuji- 
eoniis.  Prof.  Lawrence  Bruner,  of  Nebraska.  The  discussions  were 
of  great  interest,  and  the  meeting  as  a  whole  was  a  very  successful  one. 
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Kentucky  Agricultural  Experiment  Station. 

Drjitiiiment  of  the  AiirU'iilhtral  dial  Mcchaidcal  CoUe(je  of  Kcntiickij. 
Location,  Lexinjrton.  Director,  M.  A.  Scovell,  I\I.  !S. 

BULLETIN   No.   17.  FEBKIARY.   1880. 

Field  expeki^iexts  with  corn,  M.  A.  Scovell,  M.  S.,  akd  A.  M. 
Petek,  M.  S.  (pp.  8-21). — This  is  a  first  report  of  the  series  of 
e\j)eriinents  beonin  in  1888  on  the  Station  farm  to  study  the  effects  of 
d liferent  fertilizin<>-  materials  upon  corn  in  the  particuhir  soil  nnder 
e.\l)erinient.  which  is  in  the  Blue  (Irass  region,  and  is  derived  from 
tile  lower  silurian  limestones.  Engravings  from  photogra]:)hs  illus- 
Irate  the  etfects  of  different  fertilizers  on  corn. 

K'Ifcctx  of  h'ddhxj  elements  of  plant  food  in  rarlons  (■o]iil>/ii(itlons  on 
cum. — Sulphate  of  potash,  sulphate  of  annnouia.  and  acid  phosphate 
were  used  singly  and  in  combination.  Although  there  Avas  no  con- 
siderable du])licati()n  of  fertilized  plats,  the  results,  which  are  stated 
in  tabulai-  form,  imjjly  \erv  strongly  that  for  corn  i)()tash  is  especially 
needed  on  the  soil  of  the  Station  farm.  Other  experiments  imply  that 
the  same  is  true  for  potatoes,  hemj),  and  tobacco;  and  the  indications 
are  that  wheat  also  would  l)e  greatly  benefited  by  the  apj)Iication  of 
j>otash.  A  natural  inference  is  that  on  soils  of  like  character  in  the 
l>lue  (xrass  region  generally  the  same  fertilizer  will  be  useful,  but 
this  can  be  demonstrated  only  by  actual  trials. 

I'nid nciiil  results  fi'oni  the  use  of  luir'toiis  fertil'aers  on  com. — It 
njjpeai's  that  (  1  )  there  was  a  profit  in  every  instance  wluM'e  potash 
was  used,  potash  alone  yielding  the  largest  net  pi-ofit :  (-1)  whi-re 
phosphoric  acid  and  nitrogen  without  potash  were  used  none  of  the 
money  paid  foi'  the  fertilizer  was  recovei'ed  :  (;»)  the  phosphoric  acid 
and  nitrogen  a^jplied  with  potash  prol);d)ly  caused  little,  if  any, 
increase  of  yield,  showing  that  tlie  money  paid  for  them  was  un- 
profitably  expendecL 
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Tliere  were  last  yeai'  lepilly  (Jii  sale  in  this  State  4."!  different  brands  of  fertili- 
zers, containing  less  than  l'  per  cent  of  potash  :  if  we  had  applied  any  one  of 
these  to  our  soil  for  eorn  no  marked  Increased  yield  would  have  been  apparent, 
not  beeanse  the  fertilizers  wei-e  woi-lhless  (as  they  undoubtedly  would  have 
produc-ed  p)od  i-esnlts  on  soils  delicient  in  phosphoric  acid  and  nitro,gen),  liut 
because  they  did  not  contain  the  |(otasli  necessar.v  for  the  corn  crop  on  oiu"  soil. 

Effect  of  Jxu'injard  manure  as  compared  xcith  that  of  the  lea<1hi(/ 
ingredk'jit.s  of  commercial  fertilizers  in  various  comhbiatiojt.s. — "Barn- 
3'ard  maiuire  produced  an  increase  in  yield  slightly  greater  than  was 
obtained  on  the  ])l<>.ts  which  received  100  pounds  of  sid])hate  of  potash 
per  acre."' 

Ejfectx  of  copperas  {sulphate  of  iron)  ox  com. — Xo  noteworthy 
benefit  was  ajjparent. 

Tohacco  stems  as  a  fertiliser  for  corn. — Tliis  is  an  important  matter 
in  Kentucky,  where  thousands  of  tons  of  tobacco  stems  are  annually 
wasted.    The  experiment  was  vitiated  by  accidental  circtimstances. 

The  relation  of  fertilizers  to  shrinkage  of  corn  in  earing  and  to 
proportion  of  col)  to  kernel. — The  per  cent  of  shrinkage  in  weight 
varied  from  7.4  to  18.3,  being  very  much  the  greatest  when  barnyard 
mantire  was  used.  The  proportion  of  cob  to  kernel  v^aried  only 
slightly. 

Relation  of  crmovnts  of  phosphoric  aeid.,  nitrogen.,  and  potash  in  the 
fertilizers  to  amovnts  of  the  same  ingredients  taken  up  hy  the  crop. — 
Analyses- of  corn,  including  stalk,  kernel,  and  cob,  showed  that  in  no 
case  where  potash  was  used  was  as  much  potash  contained  in  the  crop 
T/s  was  applied  in  the  fertilizer.  In  some  of  the  cases  in  which  phos- 
phoric acid  was  applied  the  quantity  in  the  crop  was  larger  than  that 
in  the  fertilizer,  in  others  not.  In  every  case  Avhere  i)otasli  was 
applied  there  Avas  more  nitrogen  in  the  crop  than  was  applied  in  the 
fertilizer. 

BULLETIN  No.   18.   APRIL.   1880. 

Hemp  EXPEr.i.MKNTS  (pp.  3-8). — This  is  a  preliminary  study  of  the 
question  as  to  the  practicability  of  the  successful  growth  of  hem])  on 
old  ground  by  means  of  commercial  fertilizers.  Experience  in  Ken- 
tucky is  unfavorable  to  the  growing  of  hemp  on  worn-out  land,  or 
even  on  land  which  is  comparatively  rich  but  has  been  in  cultivation 
with  other  cro])s.  A  rank  growth  of  hemp  may  be  obtained  on  old 
land  by  apj^lying  fresh  barnyard  manure,  but  the  quality  of  the 
product  is  generally  inferior. 

The  fertilizers,  which  sup])lied  nitrogen,  phosphoric  acid,  and 
potash  in  ditl'ei'ent  combinations,  were  similar  to  those  used  in  the 
corn  experiments  I'eported  above.  The  ai)parent  benefit  from  phos- 
phoric acid  and  nitrogen  was  veiy  small.  As  in  the  case  of  corn,  the 
fertilizing  ingredient  most  needed  was  evidently  potash.  The  yield 
of  hemp  was  unsatisfactory  both  in  (juantity  and  (juality.  This  was 
iqjpai'ently  due,  to  a  great  extent,  to  the  unfavorable  season.  Engrav- 
ings from  ])h()togra])hs  illustrate  very  clearly  the  effects  of  the 
different  fertilizers  on  the  hemp. 
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Notes  on  the  treatment  or  ax  old  apple  orchard  (pp.  9-13). — 
This  article  contains  a  statement  of  facts  showing  the  decided  benefit 
of  si)rayin<>:  the  apple  trees  with  London  purple,  to  prevent  the  rav- 
ao-es  of  the  codling  moth,  which  has  "nearly  destroyed  successful 
ai)plt'  cuhnre  in  this  locality." 

BULLETIN  No.  19,  MAY,  1889. 

Experiments  in  pig-feeding,  J.  H.  Connell,  B.  S.  (pp.  3-19). — 
These  Avere  preliminary  experiments  to  test  the  rehitive  values  of 
shelled  corn,  corn  meal,  cob  meal,  wheat  bran  and  ship  stuff  for  kee))- 
ing  and  for  fattening,  and  the  various  lengths  of  time  that  the  feed- 
ing may  be  continued  with  profit.  Six  Chester  Whites,  five  "  Thin 
Rinds."'  and  one  Red  Berkshire,  all  mixed  breeds,  were  used.  The 
details  of  these  experiments  will  be  included  in  a  special  bulletin  on 
pig- feeding  to  be  issued  by  this  Office.  The  results  imply  that  fat  is 
more  i-apidly  produced  by  shelled  corn,  and  more  cheaply  by  corn 
than  by  the  other  foods  tested;  that  much  corn-cob  meal  Avas  wasted 
in  the  feeding;  that  cotton-seed  meal  was  unprofitable;  that  the 
nitrogenous  foods  produced  comparatively  little  gain  in  live  weight, 
but  that  the  pigs  fed  on  them  Avere  so  much  stronger  than  the  others 
that  they  caused  the  latter  serious  injury  Avhen  they  were  turned  out 
together;  and  that  in  the  tests  of  nitrogenous  foods  a  mixture  of 
corn-cob  meal  and  ship  stuff  in  equal  parts  Avas  the  cheapest.  The 
experience  Avith  cotton-seed  meal  Avas  unsatisfactory. 

i.ouisia:na. 

No.  1.   Sug-ar  Experiment  Station,  Audubon  Park,  New  Orleans. 

No.  2.   State  Experiment  Station,  Baton  Iloug-e. 

No.  3.  North  Louisiana  Experiment  Station,  Calhoun. 

DciKirtmciit  of  Ijouishina  Staie  University  and  Agricultural  and  Mechanical 
VoUcije.     Director.  AVilliam  (\  Stul)))s.  Ph.  D. 
BULLETIN  No.  20   (SUGAR   STATION).  .JANUARY.  1889. 

Field  experoients  on  sugar-cane  (pp.  199-252). — This  Station 
is  engaged  in  studies  regarding  the  soil,  fertilizers  and  methods  of 
cultui'c  foi-  sugai'-cane.  and  the  manufacture  of  sugar.  When  the  ex- 
j)eriuK'nts  recorded  in  this  bulletin  Aver?  made  the  Station  Avas  located 
at  Kenner.  The  buHetiii  is  devoted  to  a  record  of  field  exi)eriments, 
inaiidy  a  c(mtinuation  of  those  of  previous  years,  on  germination  and 
growth  from  "plant  cane"  and  from  stubl)le  under  different  condi- 
tions: physiological  (juestions,  including  influence  of  suckering  on 
(■aiic:  \arieties  best  adapted  to  Louisiana;  and  manurial  require- 
ments. 

(jcnnhudloti  (juestiom  (pj).  199-208). — While  in  some  sugar- 
producing  regions,  as  Cuba,  the  sugar-cane  is  generally  groAvn 
through  a  long  series  of  years,  each  season  from  the  stubble  of  the 
l)revi()us  season,  in  Louisiana  frequ.ent  re]~)lanting  is  found  ne^-essary. 
For  this  the  cane  itself  is  used.  The  (|uantity  required  is  very  large, 
and  makes  an  important  factor  of  the  cost  of  sugar  production.  The 
lower  part  of  the  stalk  is  richest  in  available  sugar.  If  the  npper 
|)art  of  the  stalk  could  be  conA'eniently  and  successfully  used  for 
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planting,  great  saving  might  result.  In  the  series  of  experiments 
begmi  in  1886-87,  and  continued  in  1888,  the  ''  part  of  the  stalk  best 
for  seed  *'  and  ''  growth  from  stubble  '"  have  been  tested. 

Stalks  of  cane  kept  for  plant  in  g  (pp.  199-203). — ''  The  stalks  were 
cut  up  into  short  pieces,  beginning  Avith  the  green,  immature  top  and 
ending  with  the  butts.  Two  eyes  were  left  upon  each  cutting,  and 
each  stalk  was  selected  so  as  to  give  eleven  cuttings.  Seventy-five  of 
these  cuttings,  containing  150  eyes,  were  devoted  to  each  experiment.'" 
There  were  thus  eleven  experiments,  one  for  each  of  the  parts  into 
Avhich  the  stalks  were  cut.  Observations  for  each  experiment  in- 
cluded the  number  of  stalks  from  the  150  eyes  planted ;  development 
at  different  dates  during  growth;  yield  of  stalks;  results  of  chemical 
analyses,  including  degree  Baume,  total  solids,  sucrose,  glucose, 
co-efRcient  of  purity  and  glucose  ratio  of  juice;  and  total  calcu- 
lated yield  per  acre  of  stalks  and  of  available  sugar,  etc. 

The  results  obtained  in  1887  from  the  quantity  planted  that  year 
are  given,  and  followed  by  results  obtained  in  1888  from  the  stubble 
of  the  cane  of  the  previous  year. 

Amorig  the  conclusions  are,  that  in  1887  "  the  up})er  joints  germi- 
nated more  rapidly  than  the  lower  ones,  and  that  many  sprouts  from 
the  green,  immature  tops  died  during  drought,  but  that  the  upper, 
mature  joints  were  fully  equal,  if  not  superior,  to  the  lower  joints  for 
seed." 

In  18.88,  barring  the  whole  joints,  the  upper  part  of  the  cane  gave  slightly  bet- 
ter results  in  stand,  in  tonnage,  and  in  sugar,  confirming  the  results  of  the 
previous  years.  It  is  therefore  again  asserted  that  could  a  practical  way  be 
established  for  utilizing  as  seed  the  upper  thirds  of  ;;11  the  cane  and  grinding  the 
remainder,  an  immense  gain  would  yearly  accrue  to  our  industry. 

Numher  of  stalkx  of  rane  to  plant — Plant  rs.  stnlible  cane  for  seed 
(pjj.  203-208). — In  1887  different  plats  were  planted  with  cane  in 
different  degrees  of  thickness  (from  one  cane  with  a  lap  to  four  canes 
with  a  lap)  in  rows  7  feet  apart.  The  Avhole  cane,  upper  and  lower 
halves,  and  upper,  middle,  and  lower  thirds  were  used  in  different 
rows.  On  one  plat  unslaked  lime  was  applied.  In  1888  one-half  of 
the  field  was  newly  planted,  but  the  other  half  was  allowed  to  grov,^ 
from  the  stubble  of  1887.  Observations  on  germination  and  on 
development,  produce  of  stalks,  chemical  composition  of  cane,  and 
yield  of  sugar  were  made  as  in  the  experiments  described  above. 
"■  These  experiments  strongly  point  to  the  conclusion  that  wdth  good 
cane  in  well-prepared  soil,  and  with  good  seasons,  two  canes  and  a 
lap  furnish  an  abundance  of  seed  and  the  largest  profits." 

The  sugar  content  and  stubljle  from  "stubble  seed"  were  slightly 
superior  to  those  of  "  plant  seed." 

Suckering  (p.  208). — Experiments  in  1886,  1887,  and  1888,  in  which 
suckers  Avere  cut  and  allowed  to  grow,  brought  results  decidedly  in 
favor  of  the  suckers.  They  show  that  "  suckering  or  tillering  is  a  nec- 
essary and  healthful  condition  of  the  sugar-cane,"  and  that  "  stubble 
comes  both  from  the  original  sprouts  and  from  suckers." 
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Disftincc  hcfirceri  cdric  rows  (pp.  "208-215) . — P^xperinients  Avere 
madi'  ill  Imnn  with  row^  from  3  to  8  feet  apart,  "seeded  "  with  plant 
cane  and  stiil)l)le.  and  trcatecl  with  coiiiiiicrcial  fertilizers.  The 
amounts  of  cane  |)er  acre  recjuired  f(»r  plantini>'  at  the  difl'erent 
distances,  yield  of  cane,  composition,  and  availal)le  sugar  j)er  aciH'  are 
liiven.  The  residts  were  fa\'oral»le  to  a  distance  hetweeii  the  roAVs 
nuicli  less  than  the  common  distance  of  7  feet.  P2.\i)eriinenls  in  this 
line  will  he  continued. 

\'(irieties  of  cane  (p,  21."J). — More  than  seventy  varieties  of  cane 
from  all  parts  of  the  Avorld  have  been  received  throuoh  the  United 
States  Departments  of  State  and  Aoricultnre.  A  report  on  forty- 
ei*>'ht  of  these  \'arielies  a'rown  at  the  Station  will  l)e  issued  in  a 
separate  bulletin. 

Effectn  of  fertilizei'H  on  siKjut'-cdiie  (pj).  •215-252). — "One  of  the 
chief  aims  of  this  Station  is  to  find  a  fertilizer  that  will  produce  a 
niaximuni  tonnaiiv  with  a  maxininm  sugar  content  upon  the  soils  of 
Louisiana.'"  To  this  end  experiments,  classified  as  scientific  and 
])opuh>r,  were  made  on  7  plats.  On  the  Z  "'  scientific  plats "  the 
exiK'riinents  were  (1)  with  nitrogen,  (2)  with  phosphoric  acid,  and 
(;>)  with  i)otash.  The  objects  were  to  test  (1)  the  requirements  of 
the  soil  used  for  each  ingredient,  (2)  the  forms  of  fertilizers  best 
adapted  to  cane,  and  (J^)  the  quantity  most  profitable  for  cane.  Pot- 
ash, phosphoric  acid  and  nitrogen  were  applied  in  different  amounts 
and  forms  of  combination,  each  Avith  an  excess  of  the  other  ingre- 
dients, in  order  to  make  a  fair  test  of  the  requirements  of  the  soil 
for  the  ingredient  in  question  and  the  specific  effect  of  the  latter 
\\\w\\  the  cane.  In  the  "  special  nitrogen  experiments."  for  instance, 
a  basal  mixture  containing  phosphoric  acid  and  potash  is  used,  and 
to  this  nitrogen  is  added  in  different  amounts  and  dillerent  forms  of 
combination.  The  mixtures  containing  the  difi'erent  quantities  of 
each  form  of  nitrogen  taken  together  are  called  a  grou]).  'lliere 
are  thus  in  each  special  nitrogen  experiment  as  many  groups  as  there 
are  forms  of  nitrogen  tested.  The  advantages  of  the  duplication  of 
tests  Avith  each  ingredient  are  well  brought  out  l)y  the  details  of  the 
re])ort.  which  are  given  in  tables  witli  summaries  in  the  text.  They 
include  total  yield,  comi^osition  as  shown  ijy  analysis,  and  amounts 
of  available  sugar.* 

Potuissu;  fertilizers — Special  pofaxh  experiment^'.  (])p.  21(5-221). — 
In  this  experiment  the  object  was  to  test  fir.-t  and  primarily  the 
re([uirements  of  the  soil  used  for  potash,  and  secondly  the  form  and 


*  Tlie  .liciier.il  ]il;in  of  these  exiieriiiu'iits  (■(ii-resiioiuls  with  those  made  l)y  a 
nniuher  of  (Wiieri mentors  and  described  in  paj^cs  ".M-^S  of  ("ircular  No.  7  of  the 
Ollice  of  E.xperiinent  Stations,  on  "Co-operative  Experiments  with  Fertilizers," 
and  in  more  detail  in  bulletins  published  by  the  U.  S.  Dei)artnient  of  Agricul- 
ture in  ISS'J  and  ISS^i  as  "  (Y)-oi)erative  Experimenting  as  a  Means  of  Showing 
the  Effects  of  Fertilizers  and  the  Feeding  Capacities  of  Plants,"  and  as  "  Ifesults 
of  Field  Experiments  with  Fertilizers,"  by  W.  O.  Atwater. 
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quantity  of  potash  best  adapted  to  cane.  Potash  was  used  in  the 
form  of  muriate,  sulphate,  nitrate,  carbonate,  and  kainit,  in  quanti- 
ties representing-  (iO.  1-20,  and  180  pounds  of  actual  potash  per  acre, 
or  one-third,  two-thirds,  and  full  rations  for  the  three  quantities. 
For  each  form  of  potash  there  was  a  gToiip  of  3  plats  for  the  three 
quantities,  making,  with  the  matured  plats,  which  had  no  potash, 
and  the  unmanured,  25  plats.  The  experiments  were  made  on  second- 
year  stubble  cane.  Results  are  given  in  tabular  form.  The  car- 
bonate of  potash  and  ashes  of  cotton-seed  hulls  did  not  bring  the 
results  expected.  With  potash  in  the  other  forms  the  increase  in 
yield  was  considerable. 

PhosphoT'le  (K-'/d  fertilizers — >S pedal  phosphoi'ic  acid  experhnent 
(pp.  222,  228). — The  object  of  this  experiment  was  to  test  the  form 
and  (Quantity  of  ])hosphoric  acid  l)est  adapted  to  cane.  The  phos- 
phoric acid  was  used  in  the  soluble  foi'm  in  dissolved  bone-black  and 
acid  phosphate:  in  the  ''precipitated"  form  in  "precipitated  bone- 
black"  and  acid  phosphate;  and  in  the  soluble  form  in  bone-dust, 
in  the  finely  ground  Charleston  i)]iosphate  ciilled  "  floats  "  and  in 
Orchilla  guano.  Each  was  used  in  a  grouj)  with  three  quantities, 
one-third,  tAvo-thirds.  and  full  raticni.  The  general  ])lan  was  similar 
to  that  of  the  experiments  with  potash  above  de  cribed.  A  part  of 
the  experiment  Avas  injured  by  defective  stand,  nnd  the  results  were 
everywhere  so  irregular  that  definite  conclusior.s  could  not  l)e  drawn. 

Experiments  ivith  common  commercial  fertilizers  (pp.  224-228). — 
The  object  here  Avas  to  test  the  A-alue  of  certain  popular  fertilizers, 
and  also  the  quantity  most  desirable.  The  trials  Avere  made  on 
second-year  stubble.  Cotton-seed  meal  antl  tankage  Avere  used  alone 
and  in  combination  Avith  acid  jjhosphate,  '"  floats,"  kainit,  ashes,  cot- 
ton hulls,  etc.,  on  35  plats.  The  results  are  stated  in  tabular  form. 
Taking  the  produce  as  the  measure  of  the  action  of  the  fertilizer  in 
each  case,  sulphate  of  ammonia  and  dried  blood  Avere  about  equally 
A'aluable  as  sources  of  nitrogen.  Inspection  of  the  table  shoAvs  also 
that  "  large  tonnage  is  not  ahvays  productive  of  largest  sugar  yields, 
and,  therefore,  manuring  shoidd  be  done  judiciously  both  as  to  quan- 
tity and  quality." 

Tiled  vs.  untiled  land  (pp.  228-233).— To  test  the  eflect  of  tile 
drainage,  tAvo  plats,  one  tiled  and  the  other  untiled,  were  planted 
Avith  cane  in  1887.  They  Avere  each  subdivided  into  ID  plats,  of  Avhich 
6  Avere  unnumured  and  the  rest  treated  Avith  fertilizers  of  A'arious 
kinds,  including  cotton-seed  meal,  acid  phosphate,  kainit,  bone-dust, 
Orchilla  phosphate,  and  cotton-seed-hull  ashes,  singly  and  in  combi- 
nation, thus  making  tAvo  sets  of  experiments,  alike  as  to  manuring 
and  cultivation,  but  differing  in  that  in  one  the  land  Avas  drained  and 
in  the  other  undrained.  The  details  as  to  produce,  chemical  com- 
position, and  yield  of  sugar  are  given  as  in  previous  experiments. 
The  average  increase  of  yield  of  all  the  tiled  jolats  over  the  untiled 
was  at  the  rate  of  4.37  tons  ])er  acre.  The  general  results  for  the 
tAvo   years,    1887   and    1888,   strongly    favor   tile   draining.     Besides 
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,ii-i\ini:-  ;i  Itctlcr  yield  of  cane  and  sugar,  the  tile-di'ain(Ml  lands  are 
wai-iii  and  iiicllow,  so  that  roots  penetrate  more  easily  and  deeply, 
and  are  tiiiis  better  able  to  resist  di'onu'ht.  nhile  in  wet  weather  the 
excess  of  n)oisture  is  drawn  otf.  On  these  lands,  also,  the  snow  melts 
at  least  a  week  earlier  on  an  a\era<>e.  and  vegetation  advances  far 
more  rapidly. 

"  Drainage  is  of  the  first  importance  to  the  sugar  planter,  since 
cane  revels  in  well-drained  hind."  ''Tile  drainage,  like  '  diti'usion,' 
is  surely  hut  slowly  coming,'' 

Kf/cct  of  turnai(j  uiidct'  and  of  removliKj  j/ca-chics  on  first-year 
sti(hhle  cane  (pp.  23-l:-'230). — These  were  experiments  with  and  with- 
out pea-vines,  to  test  the  \alue  of  (1)  the  roots  and  stubble  alone  and 
(2)  the  roots  and  whole  vines.  Cow-peas  w^ere  sown  broadcast  on  the 
experimental  field  in  the  spring  of  188G,  and  in  September  of  the 
same  yeai-  tlie  pea-\'ines  were  removed  from  one-half  of  the  field. 
'Jlu'  whole  Held  was  then  plowed  and  used  for  the  experiment.  A 
])ortiou  was  planted  with  plant-cane  and  the  rest  with  stubble.  The 
experiments  were  divided  into  five  groups — two  fertilized  at  time  of 
planting,  two  iii  the  following  spring,  and  one  not  fertilized.  In 
each  group  were  four  ])lats,  two  with  peas  turned  under,  and  two 
with  the  vines  removed.  The  fertilizers  used  were  cotton-seed  meal, 
acid  phosphate,  kainit,  nitrate  of  soda,  and  sulphate  of  ammonia,  in 
various  combinations.  The  yield  per  acre,  chemical  composition,  and 
available  sugar  are  given  in  tabular  form  for  each  plat,  together  with 
the  (iiiantities  of  lutrogen,  phosphoric  acid,  and  jjotash  per  acre  sup- 
1)1  ied.  and  the  increase  of  yield  on  the  manured  plats.  From  the 
i-esults  stated  it  ai)})ears  that  potash  in  small  quantities  produced  no 
effect  upon  these  soils,  that  excess  of  phosphoric  acid  has  not  been 
especially  beneficial,  and  that  ap])roxinuitely  ecpial  parts  of  nitrogen 
and  i)hos]ihoi'ic  acid  are  perha])s  the  best  mixture  for  stubble-cane  on 
thc'-^e  lands. 

Effects  of  nitrogenous  fertilizers  on  cane — 8 fecial  nifro</en  experi- 
ments  (pp.  289-243). — These  experiments  were  made  in  188S  with 
spring  plant  cane  to  get  light  upon  the  question  of  the  advantageous 
forms  and  amounts  of  nitrogen  for  cane.  As  former  experiments 
had  shown  that  the  full  ration  of  nitrogen  (72  pounds  per  acre)  was 
injurious,  only  one-third  (2-1:  pounds  per  acre)  and  two-thirds  (48 
poinids  ])er  aci-e)  rations  were  used.  The  general  plan  of  the  experi- 
ment was  similar  to  that  of  the  special  phos])h()i'ic  acid  and  potash 
ex])eriments.  A  basal  mixture  (''mixed  minerals")  supplied  .■'>00 
l)ounds  of  acid  ])hosphate  and  80  poinids  of  muriate  of  pot':(sli.  To 
this  nitrogcMi  was  added  in  cotton-seed  meal,  hsh  scrap,  dried  blood, 
suli)hate  of  ammonia,  and  nitrate  of  soda.  The  yield  per  acre,  chem- 
ical composition,  and  available  sugar  are  given  in  tabular  form  for 
each  plat.  As  was  the  case  in  |)i'evious  experiments,  no  one  form  of 
nitrogen  was  greatly  superior  to  the  others.  It  would  seem,  then, 
that  the  only  practical  question  for  the  jilanter  relates  to  the  cost  of 
the  dili'erent  forms.     It  may  be  also  noted  that  in  the  previous  year, 
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during  a  most  favorable  season.  72  pounds  of  nitrogen  per  acre 
proved  excessive,  Avhile  this  year,  iu  a  very  Avet  season,  '24  i)()nnds 
produced  almost  as  large  a  yield  as  48  pounds.  In  other  Avords, 
during  the  season  just  ended  only  the  nitrogen  contained  in  850 
pounds  of  cotton-seed  meal  j^er  acre  was  aj^proiDriatecl  by  the  cane. 

E-lfecfs  of  rtn-ious  special  fertilizers  on  cane  (pp.  243-246). — This 
is  a  record  of  experiments  Avith  the  St.  Denis,  Ville's,  and  other  formu- 
las. The  amounts  and  relatiA'e  proportions  of  the  fertilizing  ingre- 
dients did  not  seem  to  be  such  as  Avere  best  fitted  to  the  soil  under 
experiment,  and  the  cost  Avas  large. 

Effects  of  different  ini.rtures  of  eotton-seed  meal  and  acid  phosphate 
(pp.  246-248). — The  ol)ject  here  Avas  to  get  information  as  to  the  best 
mixtures  of  cotton-seed  meal  and  acid  phosphate  for  plant  cane.  On 
one  plat  cotton-seed  meal  Avas  used  alone:  on  the  others  it  Avas  com- 
bined Avith  the  acid  phosphate  so  as  to  give  the  folloAving  ratios  of 
nitrogen  to  phosphoric  acid:  1:8,  1:2,  1:1,  2:1,  and  3:1.  Nitrogen 
and  })hosphoric  acid  in  the  ratio  of  1 :2  gaA'e  the  largest  yield. 

iSitnirnary  of  results  (pp.  249-252). — ''The  year  just  closed  has 
served  to  emphasize  in  a  most  positiA'e  manner  the  deductions  of 
former  years.  ''  *  *  The  experiments  here  are  sufficiently  \)Yo- 
nounced  in  their  results  to  convince  the  most  skeptical  of  the  efficacy 
of  manures  on  cane  Avhen  they  are  properly  compounded  and  intelli- 
gently applied."  The  results  in  1888  confirm  as  Avell  as  add  to  the 
conclusions  from  those  of  previous  years.  Among  the  inferences 
draAvn  from  them  are : 

1.  The  upper  portion  of  cane  is  e(|ual,  if  not  superior,  to  the  loAver 
part  for  ''  seeding." 

2.  ••  There  Avas  but  little  dilference  in  the  stubl)le  of  those  plats 
Avhereon  different  numbers  of  stalks  Avere  used  in  planting." 

3.  '•  Seed  from  good  first-year  stubble  has  given  as  good  results  the 
first  and  second  years  as  seed  from  j^lant." 

4.  "  vStubbles  (rattoons)  come  equally  Avell,  and  perhaps  better, 
from  the  original  sprouts  than  from  suckers." 

5.  Nitrogen  is  greatly  needed  by  the  soils  of  Louisiana  to  groAV 
cane.  As  the  experience  indicates  that  no  one  of  the  leading  forms 
has  any  marked  superiority,  cotton-seed  meal,  a  chea]i  home  product, 
may  be  used  instead  of  exj^ensiA^e  imported  articles. 

6.  ExcessiA'e  quantities  of  nitrogen  have  this  year  been  I)ut  par- 
tially utilized  by  the  crop,  and  ''  are  alA\'ays  injurious  to  sugar  con- 
tent." The  experiments  of  the  past  three  years  strongly  suggest  that 
from  21  to  42  pounds  of  nitrogen  per  acre  (the  amount  found  in  from 
300  to  600  pounds  of  cotton-seed  meal)  are  all  that  can  be  profitably 
used.  To  produce  the  best  results  the  nitrogen  should  be  combined 
Avith  mineral  manures. 

7.  The  mineral  manures  alone  are  Avithout  decided  ettects.  except 
on  ncAv  grounds  and  pea-vine  falloAvs,  and  cAen  then  the  yiehls  are 
often  much  imjn-oA-ed  by  nitrogenous  fertilizers. 

8.  The  i)hos])horic  acid  needed  by  the  soils  of  the  State  is  best  sup- 
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])lic(l  ill  the  soluble  form  as  acid  or  siij)('r})h()sj)hal('.  tliouii'li  the  insolu- 
ble forms  in  C'liarlt'stou  "floats,"  Orcliilla  and  (irand  Cnyman 
^•uanos.  soi'm  to  he  available  after  lapses  of  time.  de])endino;  upon 
the  character  of  tlu'  soil  and  the  fineness  of  the  fertilizer. 

1).  K.\cessi\'e  (piantilies  of  phosphoric  a.cid  are  not  economical, 
thonii'h  tliev  are  not  altoa^ether  lost.  Fi'om  10  to  7.")  ponnds  j)er 
acre  seem  lo  be  or(nnarily  (he  limits  for  pi'olitable  pr(»dnction. 

10.  Potash  in  small  (juantities  })rodnces  no  apparent  eti'ects  upon 
either  lonnai^e  or  sngar  content,  but  in  excessive  (juantities  for  sev- 
eral years  on  the  same  soil  increases  the  yield  but  not  the  sn<>ar 
i'ontent. 

11.  l*ea-\ines  turned  nnder  liaA'e  i)rodnced  more  effect  on  stubble 
than  on  plant  cane. 

1-jI.  The  benelicial  elfects  of  tile  drainage  grow  lai-ger  from  year  to 
yeai".  In  IScSC)  and  1S8T  the  increase  of  yield  due  to  drainage  was 
jibout  3.")  ])i'r  cent,  and  in  bSSS  about  50  per  cent. 

13.  (h  (wing  cane  in  narrow  rov\'s  in  1888  gave  increase  of  yield 
and  sugar  content,  and  is  worthy  of  further  investigation. 

Analyses  of  fertilizers  (p.  253). — A  record  of  the  analyses  of 
the  fertilizers  used  in  the  experiments  on  sugar-cane  above  described. 

Meteokology  (  p]).  254-266). — Records  for  each  month  of  1888. 

r.lfJ.IOTIX    Xo.   21    (STATI-:    STATION).   .TAXT'AKY.   188U. 

liKi'oirr  OF  State  Experimext  Station  for  1888  (pp.  271-2S1)). — 
This  contains  an  account  of  the  location,  soils,  improvements,  live 
stock,  garden,  and  orchard  of  the  Station,  and  details  of  experiments 
with  forage  })lants.  grains,  grasses,  clovers,  corn,  and  cotton. 

(rdi'dcii  (ukI  ofchard  (p.  273). — In  the  garden  fifty-six  varieties  of 
straAvberries,  raspberries,  and  blackberries  have  been  planted.  A 
large  orchard,  with  leading  \arieties  of  some  twelve  or  more  kinds 
of  fruits,  and  a  vineyard  with  thirty  varieties  have  been  plante<l. 

Foiuu/c  plants  (pp.  273-277). — Varieties  of  sorghum,  field  peas, 
and  other  forage  crops  grown  are  mentioned,  with  notes  on  i)eas. 
The  results  of  inconclusive  exi)erinients  with  fertilizers  on  sugar- 
cane are  given  in  tal)ular  form. 

SiiKilI  (/ra'tiis,  (jriisscs,  muJ  clorcrs  (pp.  277,  278). — Experiments  are 
being  made  with  varieties  of  wheat,  oats,  barley,  clovers,  and  grasses. 
Texas  blue-grass  [Poa  arachnifera) ,  introduced  from  Alabama,  made 
a  vigorous  gi-owtli  at  the  Station  in  ls,ss.  and  promised  well  for  win- 
ter pasture.  l*ara  grass  (I'dn-icnm  h(irl)in(i(lc)  fi'om  Florida  has  l)i'eii 
introduced. 

K.r jw I'lincnls  ir'tfli  ((irn  (pp.  27N-2.S3). — Tliese  Avere  made  to  get 
light  upon  the  (iue>tions  as  to  what  \ai"ieties  are  best  adapted  to  the 
soil  ami  climate  of  Louisiana,  and  what  kinds  and  (|uantities  of  fer- 
tilizers are  needed  for  corn  on  the  soil  used  in  the  experiments.  All 
the  experiments  were  injured  by  cut  and  l>ud  worms,  and  the  relia- 
bilit}'  of  the  otimated  results  im[)aired. 
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Tei<t  of  eighteen  varieties. — The  calculated  yield  per  acre,  percent- 
ages of  corn  and  shelled  corn,  etc.,  are  stated  in  tabular  form. 

Fertilizers  for  corn. — To  test  the  needs  of  the  soil  and  the  effects  of 
the  important  fertilizing  ingredients  in  ditferent  forms  and  amounts, 
si^ecial  phosphoric  acid,  potash,  and  nitrogen  experiments  were  made 
on  the  plan  of  those  with  sugar-cane  described  in  Bulletin  No.  20  of 
the  Sugar  Experiment  Station,  and  summarized  above.  The  results 
in  1888,  were  inconclusive,  but  the  experiments  will  be  continued. 

Experiments  irith  cotton  (pp.  283-289). — The  purpose  of  these  was 
to  test  varieties  of  cotton,  considering  yield  of  cotton  seed  and  per- 
centage of  lint  and  the  manurial  requirements  of  cotton  on  the  soil 
of  the  experiments.  The  plans  were  similar  to  those  of  the  experi- 
ments with  corn  just  described.  Thirty-eight  varieties  were  planted 
and  were  growing  finely,  when  they  were  destroyed  by  a  storm  A\\- 
gust  10.  Some  results  are  given,  however,  both  for  the  tests  of  vari- 
eties and  for  those  with  fertilizers.  The  indications  are  that  nitrogen 
is  especially  needed  on  this  soil  for  cotton,  but  further  experiments 
must  be  undertaken  before  definite  concbisions  can  be  reached. 

Experiment  m  7'otation  of  crops. — Eight  acres  of  land  have  been 
accurately  laid  out  for  an  exjjeriment  with  cotton,  corn,  oats,  and 
i:>eas,  in  rotation.  Tavo  acres  are  devoted  to  each  crop,  one  acre  being 
fertilized  yearly,  the  other  unmanured. 

Formulas  for  fertilizers  for  com  and  cotton. — This  Station  sees  no  reason  for 
changing  the  formulas  for  corn  and  cotton  piiblished  heretofore  in  its  bulletins, 
and  in  reply  to  the  numerous  inquiries  from  planters  and  farmers  will  here 

repeat  those  f<ir  cotton,  found  heretofore  so  efficacious  : 

rounds. 

Cotton-seed  meal 700 

Acid  phosphate 1, 100 

Kainit 200 

Mix  thoroughly  and  apjily  in  a  shovel  furrow  before  planting,  taking  care  to 
mix  well  with  soil  by  running  a  bull-tongue  through  it  after  distribution.  From 
200  to  500  pounds  per  acre  are  quantities  usually  recommended.  If  cotton  seed 
is  on  hand,  it  may  be  profitaldy  made  into  a  compost  with  stable  or  lot  manure 
and  acid  phosphate  in  following  proportions : 

Cotton  seed bushels 100 

Manure do 100 

Acid  phosphate ton 1 

For  sandy  land  1,000  pounds  of  kainit  may  be  advantageously  added.  Mix 
well  this  compost  before  use  and  ajiply  from  r>00  to  1,000  pounds  per  acre  in 
drill  before  planting. 

BULLETIN  No.  22   (NORTH  LOUISIANA  STATION),  JANUARY,  1889. 

Annual  Repokt  of  the  North  Louisiana  Experiment  Station 
(pp.  293-320).— This  Station,  established  among  the  hills  of  North 
Louisiana  and  intended  primarily  to  benefit  that  section,  receives 
enthusiastic  support  from  the  farmers.  One  evidence  of  this  is  the 
large  attendance  at  the  nKmthly  meetings  of  a  farmers'  club  held  at 
the  Station,  which  has  undertaken  to  build  a  large  hall  on  the  Station 
grounds.     The  local  railroad  has  helped  this  movement  l)y  running 
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excursion  li'aiiis  on  llic  days  of  the  meetings  of  the  clnh.  'rh(>  Sta- 
tion farm  (■omi)rises  o'AO  acres  in  Ouachita  parish  near  the  village  of 
Calhoun.  This  came  into  the  hands  of  the  State  University  and 
Agricultural  and  ^Mechanical  College  April  G,  IHfSS.  In  spite  of  the 
lateness  of  the  season  and  the  pooi-  condition  of  the  land  very  much 
was  accomplished  through  the  skill  and  energy  of  the  manager,  Mr. 
L.  M.  Calhoun.  Fifty  acres  of  old  fields  were  brought  under  culti- 
vation. More  than  oO  acres  of  woodland  were  cleared  and  nmch 
rough  and  uneven  land  was  made  smooth.  Fences  were  built,  and 
conti'acts  made  for  the  necessary  ])uildings.  The  Station  is  now 
equipped  with  dwellings,  stablf's.  and  laboi-atoi-y.  Thirty  acres  have 
been  devoted  to  experiments  with  cotton,  corn,  grasses,  and  other 
croi:)S,  in  which  especial  attention  will  be  given  to  manurial  require- 
ments. The  orchard,  vineyard,  and  garden  cover  10  acres:  50  acres 
are  devoted  to  general  field  crops,  and  the  rest  to  pasture.  The  Sta- 
tion has  obtained  Ilolstein  and  Jersey  cattle,  and  will  soon  have  im- 
pro\ed  breeds  of  hogs  and  sheej).  Experiments  with  horses  are  also 
contem})lated.  Poultry  houses  and  yards  have  been  erected,  and  a 
number  of  im])roved  breeds  have  been  obtained. 

Orehard  (oul  vhwyard  (pp.  206-298). — The  following  numl)ers  of 
varieties  of  fruits  have  l)een  carefully  planted  and  fertilized:  figs, 
10;  filberts.  1:  almonds,  4:  quinces,  G;  apricots,  15;  nectarines,  8; 
chestnuts,  3:  .Japanese  j^^i'^^iniii^ons,  10;  plums,  IG;  pears,  84; 
peaches,  32:   api)les.  40:   graiDes,  56:   strawberries,  26. 

Grasses  and  clorers  (p.  298). — Experiments  are  in  progress  with 
six  varieties  of  clovers,  fourteen  of  grasses,  and  several  of  wheat, 
oats,  barley,  and  rye. 

The  vegetable  garden  (p.  298). — In  this  garden  varieties  will  be 
tested  with  a  view  to  developing  the  truck  industry. 

Field  exferiments  with  cotton  (pp.  299-307). —  (1)  E-jfects  of  fer- 
tilizers on  cotton  (pp.  299-303). — These  experiments  were  conducted 
on  two  fields  of  the  same  size,  one  of  "  sandy  land  "'  and  the  other  of 
"  red  land."  They  were  similai-  in  i)urpose  and  plan  to  the  special 
nitrogen,  phosphoric  acid  and  i)otash  experiments  made  at  the  sta- 
tions at  Kenner  and  Baton  Rouge  and  described  above.  The  ques- 
tions propounded  in  each  field  Avere-:  (1)  AMiat  valuable  ingredients 
of  fertilizers  does  this  soil  need  to  grow  cotton?  (2)  In  what  pro- 
portions shall  these  be  combined?  To  these  was  added  anoth'^r 
question:  (3)  Shall  the  fertilizers  be  distributed  broadcast  or  in  tlie 
hill?  Cotton-seed  meal  and  cotton  seed  Avere  used  to  supply  nitro- 
gen, acid  phosi)liate  for  phosphoric  acid,  and  kainit  for  potash,  sep- 
arately and  in  various  combinations.  Ivesults  are  given  in  tables. 
It  appears  that  these  particular  soils  need  nitrogen  very  badly,  and 
phosphoric  acid  and  perhaps  potash  (kainit)  in  small  quantities. 
The  soils  did  not  profit  l)y  large  (piantities  of  any  ingredient,  being 
in  poor  condition  and  imperfectly  and  hastily  i)re|)ared. 
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These  experiments  also  show  that  both  cotton-seed  meal  and  cotton  seed  are 
capable  of  supplying  the  plant  abundantly  with  nitrogen.  For  soils  similar  to 
these  a  combination  of  cotton-seed  meal  and  acid  phosphate,  in  varying  propor- 
tion from  equal  parts  to  one  of  the  former  to  two  of  the  latter,  and  used  in  quan- 
tities from  200  to  500  pounds  per  acre,  seems  to  be  admirably  adapted. 

(2)  Distance  ap<trt  of  foir.s  (pp.  803,  30-t). — The  object  here  was  to 
determine  the  best  distance  in  width  of  rows  for  cotton  on  this  pai"- 
licnhir  soih  The  distances  varied  from  2^  to  6  feet,  and  the  results 
suggest  from  2^  to  4  feet  as  the  proper  width  on  such  soils  as  this. 

(3)  Distnnce  a  part  of  the  plants  in  row  (pp.  304,  305). — The  ob- 
ject here  was  "  to  test  the  distance  required  by  cotton  in  the  drill  to 
obtain  best  results."  The  rows  were  all  4  feet  apart,  and  the  distance 
between  plants  varied  from  8  to  48  inches.  The  value  of  the  experi- 
ment was  impaired  l)y  the  planting  of  several  varieties  of  cotton 
through  mistake,  but  it  Avas  plain  that  distances  from  8  to  20  inches 
gave  the  best  results. 

(4)  Test  of  varieties  (pp.  305-30T). — Thirty-one  varieties  of  cot- 
ton were  tested.  The  results  given  in  a  table  show  that  the  yield  of 
cotton  per  acre  varied  from  1.444  t(^  1.838  poimds  and  the  yield  of 
lint  (excluding  Sea  Island)  from  420  to  586  pounds.  The  origin  of 
the  seed  which  shoAved  the  highest  yield  of  seed  cotton  per  acre  and 
the  next  to  the  largest  yield  of  lint  is  shrouded  in  mvstery.  In  this 
trial  and  another  at  Baton  Eouge  this  variety  proved  itself  "  the 
superior  of  many  of  the  so-called  pedigreed  cottons  upon  which  time 
and  money  have  been  prodigally  exj^ended  in  propagating  and  de- 
veloping." 

Field  experirnents  with  corn  (pp.  307-311). —  (1)  Maiuirial  re- 
quirements.— These  were  experiments  with  cotton  seed  and  cotton- 
seed meal,  acid  phosphate,  and  kainit,  singly  and  in  different  com- 
binations, on  the  plan  of  those  with  cotton  above  described.  The 
results  were  inconclusive,  except  as  indicating  that  cotton  seed  and 
cotton-seed  meal  were  excellent  soiu'ces  of  nitrogen. 

(2)  Proper  distances  heticeen  rows. — In  this  experiment  the  dis- 
tances A^aried  from  4  to  7  feet.  The  best  results  were  with  roAvs  5 
feet  apart. 

(3)  Yield  vitli  late  plantinc/  and  effects  of  pnllinc/  off  leaves  for 
fodder. — The  results  Avere  decidedly  unfaA'orable  to  pulling  the  fod- 
der, the  loss  in  yield  of  corn  being  eqiUA'alent  to  7  to  i)  l)ushels  per 
acre,  or  from  15  to  20  per  cent  of  the  corn  groAvn.  Other  experi- 
ments haA'e  uniformly  brought  like  results. 

(4)  Test  of  fourteen  varieties  of  corn. — Tables  shoAV  ratios  of  corn, 
cob,  and  shuck  (husk)  per  acre. 

Forage  crops  {\)\).  312-320). — Notes  on  teosinte.  pearl  millet,  Kaf- 
fir corn,  millo  maize,  a  number  of  varieties  of  sorghum  successfully 
groAvn  for  fodder,  and  on  Brazilian  flour-corn,  buckAvheat,  Chap- 
man's honey  plant,  and  seA^eral  Aarieties  of  pea-nuts  and  coAv-peas. 
The  prospect  for. the  successful  groAvth  of  some  of  these  plants  in 


1 


73 

Louisiiuiii  is  o-()(»(l.  This  is  ;i  luattcr  (A'  niucli  iiuijortancc  to  the  fanii- 
■  rs  ot"  thai  n'<:i()ii. 

p.rLLKTix  No.  T.\  ( sr(;Ai;  station  i.  ISSO. 

Dii'iT  siox  OF  si(;An-('A>E  ( ])i).  ^VJ.')-;')!')!  ) . — This  contains  a  record 
of  experiments  made  at  Kenner,  La.,  durino-  the  season  of  1888,  in  ap- 
|ilicatioii  of  the  process  of  diffusioii  to  thi^  extraction  of  sugar  from 
sugar-cane.  The  apparatus  used  was  essentially  that  employed  in  the 
exj)eriments  at  the  same  place  with  sorghum,  and  described  in  Bulletin 
>s<).  r.)  of  the  Station  and  IWdletin  Xo.  -JO  of  the  Chemical  Division  of 
the  Tnited  States  Departjuent  of  Agriculture.  Full  details  of  manu- 
facture and  dili'erent  methods  of  clarification  are  given.  Excellent  re- 
sults were  obtained  throughout.  Tlu'  maxinuim  yield  per  ton  was 
240.1  jDounds  of  commercial  sugar,  ecpial  to  ^KJ.Ta  pounds  of  pure 
sucrose  pei-  ton.  The  economic  superiority  of  dilfnsion  over  milling  is 
thus  demonstrated.  [With  the  best  milling  applied  to  similar  cane, 
the  quantity  of  connnercial  sugar  would  be  from  180  to  200  pounds. 
At  the  time  of  this  writing  (autumn.  1880)  the  dilfnsion  process  has 
been  introduced  in  five  or  six  of  the  largest  ])lantations  in  the  State. — 

P^DITOH.  I 

MAIXE. 

Maine  State  College  Agricultural  Experiment  Station. 

Depnrt incut  (>f  state  ColJci/c  of  Ai/riciiltiirr  ami  the  Mrclianic  Arts. 

Location.  Oniiio.  Dii-ectur.  Wliitiunu  II.  .Tordan,  M.  S. 

BULLETIN  No.   1    (SECOND   SEKIES).  MAY,  1SS9. 
PaKTIAL    STATE3IEXT    OF    ANALYSIS    OF    C()M:MEK('IAL    FERTILIZERS    FOR 

1889.  AV.  H.  JoRDAx,  jNI.  S.  (pp.  1-3).— The  annual  analysis  of  three 
samples  of  each  brand  of  fertilizer  sold  in  the  State  is  required  by 
the  Maine  fertilizer  lav/.  As  it  is  not  practical)le  for  the  Station  to  do 
i',11  this  work  and  publish  the  results  before  the  farmers  purchase  their 
fertilizers  in  the  s))ring,  a  partial  statement  is  published  of  anal^^ses 
made  to  date.  The  trade  values  for  1889.  comiiiled  from  data  col- 
lected in  Connecticut.  Massachusetts,  and  other  States,  are  given  and 
analyses  of  twenty-seven  samples  of  fertilizers  re])orted. 

r.lLLETIN   No.  2    (SECOND   SEKIES  (. 

The  APPLE  MAGGOT  ( Trypeta  p():\i()xei,ea,  Walsh).  F.  L.  Harvey. 
M.  S.  (pp.  1-5). ^A  short  introduction  by  Director  Jordan  urges  con- 
certed and  vigorous  action  on  the  part  of  the  fruit-growers  of  the 
State  in  carrying  out  the  i)ractical  tlirections  given  by  Professor 
Harvey.  Ilie  article  contains  a  brief  life  history  of  this  maggot  and 
an  account  of  methods  and  I'cmedies  for  its  prevention  and  destruc- 
tion. Professor  Harvey's  account  of  this  insect  and  the  i)roi)er 
methods  for  its  treatment  confirms  the  results  of  investigations  pub- 
lished  by   I'rofessor  C'onistock    in   the    Annual    lve[)ort   of   the   U.   S. 
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Department  of  AgTiciiltiire  for  1881-82  (pp.  195-198),  in  which  the 
species  in  all  its  stages  is  described  and  figured.  The  following  is  a 
siimmarv  of  practical  advice  given  by  Professor  Harve}' : 

1.  Thoroughly  and  iiroiiiptly  destroy  all  refuse  from  infested  fruit,  apple 
pomace,  waste  al)out  the  house,  etc 

2.  Promptly  destroy  windfall  apples  and  infested  fruit. 

.3.  Destruction  should  he  immediately  after  the  1st  of  August,  aud  uotbing 
short  of  deep  hurying,  burning,  or  feeding  to  swine  or  cattle  will  be  effective. 

4.  These  precautions  should  be  universally  adopted. 

5.  The  sale  or  importation  of  infested  fruit  should  be  proliibited. 

The  potato  rot  (  Phytophthora  infestans),  F.  L.  Harvey,  M.  S. 
(pp.  5-7). — An  account  of  the  life  history  of  this  fungus  and  of 
remedies  to  prevent  its  spread.  The  article  is  based  on  the  assump- 
tion that  this  fungus  lives  over  winter  in  the  form  of  resting  or  winter 
spores  (oospores),  but  recent  investigations  seem  to  prove  that  this 
is  not  the  case. 

MARVr.AXD. 

Maryland  Agricultural  Experiment  Station. 

Department  of  iliiri/ldiid  Af/rieiiltiiral  CoUeye. 
Location.  Agricultural  College  P.  O.     Director,  Henry  E.  Alvord.  C.  E. 

BULLETIN  No.  4,  MARCH,  1889. 

Experiment  orchard.  W.  H.  Bishop,  B.  S.  (pp.  47-51). — This  tells 
of  the  land  chosen  for  the  orchard,  condition  of  the  orchard,  and 
objects  kept  in  view  in  selecting  and  arranging  the  trees,  and  gives  a 
full  list  of  the  varieties  of  fruits  planted. 

The  lines  of  work  for  which  the  orchard  has  been  planned  are  as 
follows : 

(1)  A  general  variety  test  for  the  information  of  the  fruit-growers 
of  the  State. 

(2)  A  comparison  of  stock  from  Xorthern  and  Southern  nurseries. 

(3)  A  part  of  the  orchard  has  been  prepared  for  experiments  with 
different  fertilizers  '•  to  ascertain  their  effects  upon  trees  and  fruit." 

(4)  A  collection  of  dwarf  apple-trees  (dwarfed  by  grafting  on  the 
stock  of  the  Paradise  apjole)  has  been  planted  to  obtain  ''results  which 
will  aid  in  the  selection  of  varieties  for  further  trial  "  and  to  compare 
the  dwarfed  and  standard  forms  of  the  same  varieties. 

Shui iiKirii  (if   rarictics  in   flic  orchind. 


Apples    49 

Poaches    80 

Plums 15 

Apricots 8 

Quinces    4 


Iiwai-f  apples 48 

I'oars    16 

Cherries    14 

Nectarines    8 

Crab-apples    4 


Total  number,  246. 

There  will  be  added  to  this  orchard  the  present  spring  an  extensive  plantation 
of  small  fruits,  selected  and  arranged  on  the  same  general  system. 
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BULLETIN  No.  5,  JUNE,  1SS9. 
TIoHTK  lI/llKAi:    DEPARTJIENT    AM)     FIEI.I)    K.\  I'EHIMENTS,     II.     E.    Al- 

\()i!i),  ('.  K.  (pj).  53-60). — Iiifrod iiriorji  luitcs. — The  purpose  of  the 
l)iill('(iii  is  stated  to  be  *' to  re])ort  upon  tlic  worlc  now  pi'ogTessing  in 
the  <i-iir(len.  orchard,  and  Hchls.  and  to  l)riefly  descrihe.  in  conjunction 
with  Bidletin  No.  4.  what  is  bein<>-  oi-own  at  tlie  Station  the  present 
season."  The  grand  total  of  useful  phmts  grown  this  year  includes 
1.488  varieties,  nearly  all  adajited  to  the  climate  of  Maryland.  To 
discover  and  report  upon  any  synonyms  which  may  have  been  grown 
under  ditferent  names  is  one  of  the  piu'ijoses  of  this  season's  work. 

The  plautation  of  small  fruits  made  last  spring  was  upon  much  the  same 
plan  as  the  experiment  orchard  described  in  Bulletin  No.  4.  Some  well-known 
\ arieties  were  selected  as  standards  for  comiiarison,  and  to  these  were  added  all 
the  new  varieties  found  in  the  market.  A  more  comiilete  list  of  new  kinds  has 
been  attemjited  with  the  snuill  fruits  tlian  in  the  orclinrd. 

With  vegetables — 

This  season's  work  has  been,  in  most  cases,  conlined  to  a  small  number  of 
standard  kinds  and  a  full  list  of  the  so-called  novelties  offered  for  sale  this  year 
by  iiromineut  seedsmen.  No  attempt  has  been  made  to  olitain  all  the  varieties 
that  are  offered,  except  in  the  case  of  Lima  beans. 

On  account  of  the  excessive  rainfall,  the  present  season  has  been 
very  unfavorable  for  field  work. 

It  is  the  ])nrj)ose  of  the  Station  to  make  exhibits  of  products  and 
nuUerial,  arranged  to  illustrate  useful  points  in  practical  farming. 
"  at  the  E\])osition  of  the  State  Agricultural  Society  at  Pimlico  and 
at  the  annual  fairs  of  several  of  the  cotmty  societies  held  in  Septem- 
b,'i-  and  October." 

Mcfcorologind  notes. — IJain-fall  and  mimber  of  rainy  days  per 
month  foi-  first  six  months  of  1889. 

Sclicdiilc  of  p'chi  c.fjK'i-'tinciifs  hi  jnux/fcss  at  the  SfafJoii,  scdson  of 
!SS!). 

(  1 )  I )i  (i</r/<-iilfin'al  department. 

\.  Farm  crops,  (rcneral  variety  tests  and  comparisons,  especially 
(d'  corn.  oats,  wheat,  tobacco,  and  sorghum.  *'  Corn:  An  experiment 
in  growing  Indian  corn  with  a  ninnber  of  dift'erent  fertilizers  and 
combinations  of  fertilizing  materials."  Potatoes:  A  field  test  based 
v,w  last  year's  experiments  in  cutting  potatoes  for  planting  (see  Bul- 
letin Xo.  2,  Maryland  Station).  Early  and  late  jiotatoes  (one  acre 
of  each)  haA'e  been  planted  "with  the  seed  tubers  in  four  different 
forms,  viz:  i<t)  A  large  Avhole  potato:  (h)  a  medium-sized  whole 
potato:  (c)  a  jnece  of  usual  cutting:  (d)  a  ])iece  bearing  a  single 
eye."  Beauty  of  Hebron.  New  Queen.  Empire  State,  and  Dandy 
(a  lU'W  Hebron  seedling  from  Maine)  were  the  varieties  used.  To- 
bacco: (a)  Test  of  twenty-nine  varieties:  (A)  fertilizer  ex])eriinent 
with  twenty-two  \arieties.  Peas:  Test  of  \ai'iety  of  cow-pea.  called 
■■  Cnknow  n."  which  i)ro\'ed  j)i'omising  at  this  Station  last  year. 
Sorghtmi:  {(()  Tests  of  numerous  varieties:  (h)  fertilizer  experi- 
ment with  four  varieties. 
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B.  The  f(jrage  o-ardeii:  This  has  l)een  he<i'uii  with  the  purest  seeds 
obtainable.     Additions  will  be  made  from  year  to  year. 

C.  Fertilizer  tests:  An  extended  series  of  experiments  with  various 
crops  and  soil  tests  are  being  ])lanned. 

D.  Rotation  and  renovatiori :  "A  series  of  six  plats  of  one-half 
acre  each,  of  fairly  uniform  and  well-worn  land,  have  been  set  apart, 
and  this  season  carry  their  first  crops  in  a  long-time  experiment  on 
the  renovation  of  land  by  a  systematic  six-course  rotation  of  crops, 
both  with  and  without  manure."  (See  Annual  Report  jSIaryland 
Station,  1888,  p.  53.) 

(2)   In  horticultural  department. 

A.  Orchard  fruits:  Variety  tests  (see  Bulletin  Xo.  4,  Maryland 
Station). 

B.  Small  fruits :  Comparisons  and  tests  of  new  varieties. 

C.  Tomatoes:  {a)  Tests  of  sixty-two  varieties;  (h)  comparison  of 
a  few  varieties  grown  with  different  fertilizers;  {c)  ''a  duplicate 
fertilizer  test  with  plants  set  in  boxes  of  sterilized  sand  and  plant 
food  applied  as  on  the  plats." 

D.  Potatoes:  Tests  of  fourteen  seedling  varieties  from  tubers 
grown  last  year  at  the  Maryland  and  Vermont  Stations. 

E.  Onions:  "A  test  of  the  comparative  earliness  and  (juantity  of 
product,  from  oiiion-sets  of  different  sizes." 

F.  Seed  tests:  "An  extended  examination  is  in  progress  of  the 
seeds  sold  in  the  State,  especially  for  gardens  and  truck  farms,  to 
include  purity,  vitality,  germination,  and  trueness  to  name." 

Summary  of  varieties. 


Orchard  fruits  : 
Bulletin    No. 

4 

240 

\egetab!es  : 

4 

Beans.     Iiush 

35 

23 

Small  fruits  : 

9 

Currants 

12 

Goosebf  rries 

Beans,    pole 

Beets 

Mangels 

0'» 

Black'ierries 

:::::     19 

19 

Raspberries, 

black 

red 

12 

13 

84 

4 

llaspberries, 

58 

Straw  iKM'ries 

('alil)age.    red 

142 

13 

( 'ucnmbers 

32 

11 

Grasses,  etc.  : 

74 

C'elerv 

14 

Grasses 

Corn,    sweet 

Kale 

64 

Clovers 

11 

12 

Forage     plai 

ts 

18 

^lelon.    water 

Melon,    musk 

ilustard 

34 

42 

9 

20 

103 

Field  ci'ops  : 

28 

Lettuce 

35 

Corn,    dent 

Parsley 

5 

Corn,     llint 

IZZIZ       10 

30 

34 

I  arsnips 

9 

Corn,     pop 

Bumpkins 

12 

Oats 

I'otatoes 

30 

Wheat 

64 

Spring    whea 

t 

3 

4 

Peppers 

11 

Barlev 

Radish               _      _ 

30 

Rye           _•  _ 

s 

Squash,   winter 

Scpiash,   summer 

31 

Sorghum 

90 

29 

9 

ToluK-.-.'o 

62 

12 

238 
4 

Ruta-I)agas 

6 

Aggregate    

r-i 

1  OD 

1,488 

<  I 

>IASSA(  in  SKITS. 

Massachusetts  State  Agricultural  Experiment  Station. 

Location.  Aiiilicrsl.  I  )irect(ir.  Charles  A.  (Jocssiii.uin.  I'll.  J). 

BT'LLETIX  No.  32,  FEBRUARY,  1SS9. 

Meteorological  si  m  MAin-  (p.  1). — Foi-  four  aioiiths.  ciidiiio-  Jan- 
uary 81.  1SS8. 

IiKcoia)  OF  I  r.Ki)iN<;  E.xi'EKniKNis  w  nil  r\\  r,i.\  K  (ows.  (\  A.  (Jokss- 
MANx.  1*11.  I).  (J)}).  -J-D). — This  is  a  sununary  of  several  series  of 
exi)eriiueiits.  the  primary  object  of  which  (see  liiiUetiii  >U,  Massa- 
chusetts State  Station,  p.  -^ )  '"  wa.s  to  test  the  comparative  merits  of 
corn  fodder,  corn  stover,  corn  sihii»e.  and  root  crops,  in  whok^  or  in 
part,  as  substitutes  for  a  good  meadow  hay  as  far  as  (inantity.  (luality, 
and  cost  of  production  of  milk  are  concerned."  The  experiments 
were  beaun  in  Issl  ;uid  have  continued  to  the  present.  The  essential 
details  of  the  experiments  are  stated  in  tabular  form  under  the  fol- 
lowino-  headings:  (1)  History  of  cows,  including-  breed,  age.  numlii'r 
of  cah'es:  dates  of  calving:  arrival  (purchase)  and  dej^arture  (sale)  ; 
number  of  days  each  cow  was  milked.  /.  r.,  length  of  feeding  period; 
milk  yiehl  at  beginning  and  end,  and  a\'erage  of  whole  period;  live 
weight,  etc.  ('I)  The  amounts  and  kinds  of  fodder,  and  of  nutritive 
ingredients  in  each,  consumed  by  each  animal,  with  total  cost  of  feed 
for  period  of  observation.  (3)  Local  market  value  per  ton  of  each 
fodder  material  used.  (4)  Value  of  essential  fertilizing  constituents, 
nitrogen.  i)hosphoric  acid,  and  potash  in  the  various  articles  of  fodder 
used;  the  valuation  is  based  on  composition  as  shown  by  actual  analy- 
ses of  matei'ials  fed,  and  on  the  assumptions  that  of  the  amounts  of 
these  fertilizing  constituents  in  the  feed  20  per  cent  are  sold  with  the 
milk  and  80  per  cent  saved  for  manure,  and  that  in  the  manure  their 
value  is  similai"  to  that  of  the  same  ingredients  in  the  l)etter  sorts  of 
commercial  fertilizers.  (.V)  Summary  of  the  financial  record  of 
cows  (expenses=sum  of  cost  of  cows  and  of  feed;  receipts=:sum  of 
]irocee(ls  from  sale  of  milk  and  cows  plus  value  of  manure).  Full 
details,  including  analyses  of  fodder  matei'ials  and  milk,  may  be 
found  in  the  annual  reports  of  the  Station. 

(irade  Jersey,  Ayrshire.  Devon.  Durham,  and  Dutch,  and  nati^'e 
cows,  of  moderate  milking  ([ualities.  were  used.  They  were  secured 
foi-  the  experiments  a  few  days  after  cahing.  .Vs  soon  as  the  daily 
milk  yield  of  a  cow  fell  b^doAv  from  five  to  six  (piarts  she  was  sold  to 
the  butcher  and  re])laced  by  another  cow.  The  feeding  jieriod,  /.  r.. 
duration  of  the  experiment  w  ith  e-tch  cow.  variecl  from  I'dl  to  .M>^.' days. 
Meadow  hay  (ordinary  grasses),  dry  fodder  corn,  corn  stover,  corn 
-ilage.  roots,  and  several  green  crops,  such  as  oats,  barley.  \"etch.  ser- 
radella.  and  cowpeas  were  the  |)i'incipal  fodders  emph)yeil.  Corn 
meal  or  corn-and-cob  meal  and  wheat  l)ran.  su])i)lemented  in  the 
majority  of  cases  by  gluten  meal,  formed  a  part  of  the  daily  feed. 
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The  daily  ration  per  head  consisted  of  18  to  20  ponnds  of  dry  fodder 
or  its  equivalent  and  G^  to  9f  jjounds  of  grain  feed. 

Summary  of  financial  record. — The  following-  talinlar  summary  is 
condensed  from  the  details  given  in  several  tables  in  the  bulletin. 
"  The  estimated  value  of  the  manure  "  is  obtained  by  deducting  20 
per  cent  of  the  valuable  fertilizing  ingredients  of  the  feed,  which  are 
assumed  to  be  sold  witli  the  milk,  and  reckoning  the  rest  at  16^  cents 
per  pound  for  nitrogen.  0  cents  for  phosphoric  acid,  and  4^  cents  for 
potash,  these  being  current  valuations  for  the  same  ingredients  in 
connnercial  fertilizers. 

Rccapltulatlou  of  fj/Hiiieial  record  of  cows,  extremes  aiul  average. 


Period  diiring  which  cows  were  milked  (days) 

Average  yield  of  milk  per  day  (quarts  i .  _ 

Total  cost  of  feed  consumed 

Estimated  value  of  manure  produced  from  feed  consumed  . 

Difference  ( net  cost  of  feed  consumed ) 

Receipts  from  milk  sold  at  3  cents  per  quart 

Estimated  value  of  manure  produced  from  feed 

Total  value  received  from  feed  consumed 

Cash  paid  for  cow  at  beginning  of  milking  period 

Cash  received  for  cow  at  end  of  milking  pei-io  1 

Difference  (actual  cost  of  cow) : __ 

Actual  cost  of  cow _  _ 

Total  cost  of  feed  consumed _  _ _ . , 

Total  cash  outlay 


Most 

profitable 

cow. 


584 

n.6 


Least 

profitable 

cow. 


asi 


Average 

of  twelve 

cows. 

402 
11.1 


Total  value  (milk  and  manure)  received  for  feed  consumed  . 
Total  cash  outlav 


Difference  (total  return  for  feed  consumed) 

Total  return  f (ji-  feed  consumed 

Estimated  value  of  manure  produced  from  feed 

Difference  ( return  in  excessof  estimated  value  of  manure) 


S135.05 
56.93 

.§80.08 
30.38 

§87.29 
35.30 

78.12 

49.80 

51.99 

203.37 
56. 93 

75.83 
30.28 

VS.5. 91 
:i5.30 

260.30 

106. 11 

171.31 

60.00 
28.00 

55.00 
2.5.00 

62.29 

28.80 

32.00 

30.00 

.  33.49 

32.00 
135.05 

30.00 
80.08 

m.  49 
87.29 

167.05 

110.08 

120. 78 

260.30 
167.05 

106.11 
110.08 

171.21 
120.78 

93.25 

-  3.97 

50. 43 

93.25 
58.93 

-  3.97 

30.28 

50.43 
35.30 

36.32 


-34.25 


15.13 


The  "  return  for  feed  "  rejDresents  what  the  feeder  receives  for 
labor,  housing,  interest  on  capital  invested,  risk  of  life  of  animal,  etc. 
The  estimated  value  of  the  manure  makes  up  a  large  part  of  the 
"  total  value  received  "  and  hence  the  larger  part  of  the  return. 
Thus,  in  the  average  for  the  twelve  cows,  the  total  return  was  $r)0.-13 
and  the  estimated  value  of  the  manure  was  $35.30,  making  the  return 
above  the  estimated  value  of  the  manure  only  $15.13. 

Among  the  noticeable  results  of  the  experiments  are  the  wide  varia- 
tions in  the  profits  obtained  from  the  individual  cows  and  the  fact 
that  this  profit  did  not  depend  on  either  the  breed  or  the  length  of 
the  feeding  j^eriod.  The  total  return  for  the  feed  consumed  ranged 
from  $93.25  gain  to  $3.97  loss.  The  return  above  value  of  manure  in 
like  manner  ranged  from  $36.32  gain  to  $34.25  loss.     The  most  profit- 
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able  cow  and  the  least  ])rofitable  but  one  were  both  of  the  same  breed. 
Of  the  two  most  profitable  cows  one  was  fed  for  584  and  the  other 
for  only  278  days. 

To  the  practical  daiiyman  these  experiments,  conducted  with  the 
j-esonrces  and  accuracy  of  an  experiment  station,  teach  clearly  the 
dirtVrcncc  between  coavs  which  arc  ])i-ofitable  and  those  which  are  not, 
and  the  importance  of  selecting  the  former  for  his  dairy  and  getting 
rid  of  tiie  latter.  To  the  experimenter  and  to  the  breeder  they  illus- 
trate the  futility  of  judging  of  the  relative  merits  of  different  breeds 
from  experiments  with  a  small  number  of  animals,  though  the  results 
are  less  emphatic  in  this  regard  than  if  they  had  been  obtained  with 
full-blooded  cows  instead  of  grades. 

Coiichisions. — The  following  are  among  the  conclusions  drawn 
from  these  experiments : 

(1)  The  total  profit  over  net  cost  of  feed  and  of  cow  in  no  instance 
exceeds  15.1)7  cents  per  day;  the  average  in  11  cases  is  12.91  cents. 
In  one  case,  wliei'e  the  average  daily  yield  of  milk  was  as  low  as  7.7 
(fuarts.  there  is  a  loss  of  1.2  cents  per  day. 

(2)  The  profit  is  controlled  in  every  case  by  the  value  of  manure 
oI)tainable.  In  one  case  it  prevents  serious  loss;  in  one  it  represents 
the  entire  gain ;  in  all  others,  more  than  one-half  the  gain. 

(H)  In  selecting  a  diet  for  dairy  cows,  it  should  be  remembered  that 
the  \alue  of  the  manure  is  largely  determined  by  the  amount  of  ferti- 
lizing constituents  in  the  feed. 

(4)  Pains  should  be  taken  to  collect  and  preserve  in  its  most  valu- 
able form  the  manure  obtained  from  dairy  cows. 

(5)  Although  the  dairy  cow,  aside  from  the  A^alue  of  her  milk,  is  an 
important  factor  in  mixed  fanning  for  the  economical  disposition  of 
home-raided  crojjs  and  the  production  of  manure,  yet  her  value  as  a 
mere  })r()ducer  of  manure  for  the  market  may  be  Avell  questioned. 

(('))  Judging  from  the  conditions  in  this  locality,  a  cow  which 
yields  on  the  average  not  more  than  8  quarts  a  day  had  better  be  sold 
to  the  butcher  than  kept  for  milking,  if  the  milk  is  to  be  sold  at 
wholesale  rates. 

Analyses  of  fodder  imaterials,  C.  A.  Goessmaxn,  Ph.  D.  (pp. 
10-12). — These  include  two  samples  of  white  soja  bean  (seed),  and 
one  of  soja  bean  (entire  plant,  dry).  This  ])lant,  which  is  A^aluable  as 
food  for  man  and  domestic  animals,  nuiy  be  successfully  cultivated  in 
a  light,  well-fertilized  soil  and  in  a  climate  similar  to  that  suitable  for 
Indian  corn. 

BULLETIN  No.  m,  MARCH,  1889. 

Ox   COMMERCIAL   FERTILIZERS,  C  A.  (jrOESS:MAXX,  PlI.  D.  (pp.  1-12). 

Under  a  new  State  law  discrimination  must  hereafter  be  made  "  be- 
tween analyses  of  samples  collected  by  a  duly  qualified  delegate  of  the 
Kxpei-iment  Station,  in  conformity  Avith  the  rules  prescribed  by  the 
new  laws  and  those  analyses  Avhich  are  made  of  samples  sent  to  the 
Stilt  ion  for  that  purpose  by  outside  parties.     In  regard  to  the  former 
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alone  can  the  director  assume  the  responsibility'  of  a  carefully  pre- 
pared sanij^le  and  of  the  identity  of  the  article  in  question." 

The  official  report  of  the  analyses  of  compound  fertilizers  and  of 
fertilizino-  materials  sold  in  this  State  under  certificates  of  compliance 
with  the  law  is  restricted  by  the  new  law  to  a  statement  of  chemical 
composition  and  to  such  additional  information  as  relates  thereto. 
Accordinoly  the  estimated  commercial  values  per  ton  formerly  given 
are  omitted. 

"  This  change,  it  is  expected,  will  tend  to  direct  the  attention  of  the 
consumers  of  fertilizers  more  forcibly  towards  a  consideration  of  the 
particular  composition  of  the  different  brands  of  fertilizers  offered 
for  their  patronage."  and  thus  make  the  kinds  and  amounts  of  actual 
fertilizing  ingredients  rather  than  an  arbitrary  money  valuation  the 
basis  for  comparison.  Explanations  are  given  which  may  aid  the 
farmer  in  determining  the  commercial  as  distinguished  from  the  agri- 
cultural value  of  fertilizing  ingredients  in  the  wares  offered  for  sale. 
There  is  also  a  table  of  the  "  trade  values  of  fertilizing  ingredients  in 
raw  materials  and  chemicals,  1889." 

Analyses  (pp.  5-12). — These  include,  with  others,  wood  ashes, 
'•  mud  crab,"  Mona  Island  guano,  cranberry  vines,  oak  leaves,  coal 
dust,  chaff  from  grain  elevator,  linseed  refuse,  wool  waste,  peat  and 
soil,  peat,  turf,  and  salt  hay. 

Instructions  to  mannfdctnrers,  im j)orters,  (Kjcnts,  (did  ,sr7/cj-s  of  coni- 
mercial  fertilizers  -or  materials  a.scd  for  tiianarial  purposes  in  Massa- 
chusetts (p.  12). — This  relates  chiefly  to  the  steps  necessary  for  secur- 
ing a  certificate  of  comjdiance  with  the  new  law  for  fertilizer  control 
in  this  State. 

CIRCI'LARS.  AI'RIL  AND  MAY.  1881). 

Analyses  of  commerclvl  tertilizeks,  C.  A.  (n)E8SMANx,  Ph.  D. — 
These  include  bone,  tankage,  cotton-seed  meal,  linseed  meal,  cotton- 
hull  ashes,  and  a  variety  of  compound  fertilizers. 

BULLETIN  No.  ?A,  .JUNE,  1880. 

Meteorological  si'm:mary  (p.  1). — For  the  four  months  ending 
May  31,  1889. 

Outline  oe  the  work  of  the  present  season,  C  A.  Goessmann, 
Ph.  D.  (pp.  1-3). — The  chief  features  of  the  field  work  are  experi- 
ments with  a  variety  of  farm  crops,  particularly  fodder  crops,  and 
experiments  with  reference  to  the  effect  of  special  ingredients  of  plant 
food  on  Indian  corn,  grasses,  and  leguminous  plants  grown  on  ma- 
nured and  unmanured  lands,  including  Bokhara  clover  (Melilotus 
alh((),  sainfoin  {Onohriicliis  safira),  and  Kentucky  l)lue  grass  {Poa 
pratensis)  ;  potatoes,  inchiding  investigation  of  the  cause  of  scab; 
sugar  beets  and  sorghum:  barley  and  oats,  and  a  variety  of  foreign 
fodder  i)lants.  The  effects  of  green  manuring  and  of  sowing  grain 
broadcast  and  in  drills  are  Ijeiii";  observed.     The  work  of  the  season 
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;i]s()  iiu'liuk's  fiH'dinii'  (wpci'inu'iits  with  ViU'ious  kinds  of  live  stock, 
and  l;d)()i'atorv  work  in  (■licmistry.  l»ot<iny.  and  physioloifv. 

Dr.i'Airr.MKN  r  oi'  \  r.<;i:rAr.i.i:  riivsKtijx;^ .  .1.  K.  Ilr >i i'iii:i:v.  S.  15. 
{\)\).  8-.")). — ••  Durinii'  the  present  season  a  leadin<i,-  subject  of  inquiry 
is  the  scab  of  ])(itatoe<.'"  The  articU'  contains  a  list  of  (juestions  con- 
cerning' potato  sc:il).  lo  whicli  readers  of  the  bulletin  ai'e  asked  to 
send  answers. 

Cl{KA>IKl{V   HKCOKl)  1)1  l.'INc;    ISST  AND   ISSS.  C.   A.  (ioESSMAXX.  l^II.   I). 

(  pp.  T)-!;')). — This  is  the  creamery  record  for  the  expei'inients  in  these 
two  years  with  milch  cows  rejjorted  in  bulletin  No.  82.  The  details 
are  embodied  in  tables,  u.nder  the  following"  headino-s:  (1)  State- 
iiient  of  articles  of  fodder  used:  (::! )  Ivecoivl  of  average  quality  of 
milk  and  of  fodder  rations:  (;>)  ^'alue  of  cream  i)roduced.  at  cream- 
ei'v  basis  of  valuation:  (4)  Cost  of  skim  milk  at  the  sellin<2,'  price  of 
three  cents  per  cpiart  of  whole  milk;  (5)  Fertilizing-  constituents  of 
cream;    ((>)    Some  conclusions  sugg'ested  by  the  records. 

The  conclusions  drawn  include  the  following- : 

(1)  The  amount  of  fat  in  the  milk  of  the  dilferent  cows  during 
]S,s7  varied  from  8.45  to  4.50,  and  averaged  4  per  cent ;  during  1SS8  it 
ranged  from  8.14  to  4.80,  and  averaged  8. 97  per  cent. 

(•i)  The  ([uantity  of  milk,  in  (juarts.  required  to  produce  one  space 
of  cream  during  1887  varied  from  iJ.42  to  1.63,  and  averaged  1.98 
quarts;  during  1888.  it  varied  from  1.98  to  1.48,  and  averaged  1.72 
quarts. 

(8)  The  amount  received  for  one  space  of  cream  during  1887  varied 
from  8  to  8.88  cents,  averaging  8.58  cents:  during  1888  it  varied 
from  8.25  to  4  cen.ts.  averaging  3.72  cents.  This  is  equivalent  to  12.17 
cents  pin-  quart  of  cream  for  1887  and  12.65  cents  for  1888. 

(4)  The  total  cost  of  feed  for  the  production  of  one  quart  of  cream 
amounted  for  1887  to  15.09  cents,  and  for  1888  to  18.55  cents. 

( 5)  'I'he  value  of  the  fertilizing  constituents  lost  to  the  farm  by  the 
sale  of  cream  amounted,  during  both  years,  to  from  2.8  i)er  cent  to 
4.5  per  cent,  or  on  the  average  3.05  per  cent  of  the  total  fertilizing 
value  of  the  feed.  A  loss  of  20  per  cent  of  the  fertilizing  constitu- 
ents of  the  feed  was'  allowed  when  selling  the  Avhole  milk. 

((i)  The  net  cost  of  feed  (original  cost  of  the  feed  less  the  value  of 
fertilizing  constituents  ()l)tainable  in  the  manure)  consumed  per 
quart  of  cream  (  1  (iuart  =  8.4  spaces)  averaged  for  1887,  8  cents,  and 
for  1888,  6.47  cents.  At  12.17  cents  per  (|uart  of  cream  during  1887 
and  12.65  cents  dui'ing  1888  the  profit  above  net  cost  of  feed  was  4.17 
c^^nts  per  quart  in  1887  and  6.18  cents  in  1888. 

(7)  "It  reipiired  on  an  average  during  1887  and  1888.  6.17  quarts 
of  whole  milk  to  ])roduce  1  quart  of  cream." 

(N)  Counting  the  whole  milk  at  8  cents  per  (piart,  th(>  skim-milk 
cost  on  an  average  during  1888,  1.32  cents  per  quart. 

The  feeding  value  of  slcim  milk,  containing  9.5  ])er  cent  of  solids. 
4960— No.  2  M 3 
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as  compared  with  whole  milk,  has  been  assumed  to  be  in  the  ratio  of 
3.1  to  4.  On  this  basis,  Avhen  whole  milk  is  worth  3  cents  per  quart 
skim  milk  would  be  worth  2.33  cents.  On  the  basis  of  4.33  cents  per 
pound  of  digestible  nitrogenous  substances  and  of  fat,  and  .9  cent 
for  nonnitrogenous  substances,  the  feeding  value  of  the  skim  milk 
used  in  these  experiments  would  be  1.91  cents  per  gallon.  Creamei-y 
buttermilk,  containing  from  7  to  8  per  cent  of  solids,  has  been  pur- 
chased by  the  Station  at  1.37  cents  per  gallon  (see  Third  Annual 
Report  Massachusetts  State  Station,  p.  4'2).  On  this  basis  the  skim 
milk  produced  at  the  Station  would  be  worth  1.75  cents  per  gallon. 

Commercial  fertilizers,  C.  A.  Goessmaxn,  Ph.  D.  (pp.  14-1()). — 
This  includes  a  record  of  analyses  and  the  trade  yalues  of  fertilizing 
ingredients  for  18S9. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College. 

Dvimiiiiiciit  of  flie  MdSsacliii'fcSt-^  At/riciiUnnil  CoUrgr. 

Location.  Amherst.  Director.  Henry  H.  (jooilell.  M.  A. 

BULLETIN  No.  3.  .JANUARY.  1889. 

Tuberculosis,  C.  H.  Ferxald,  Ph.  D.  (pp.  3-20). — This  bulletin  is 
a  compilation  prej^ared  "  at  the  request  of  the  director  in  response  to 
the  many  demands  from  all  over  the  State  for  information  on  the 
subject." 

The  subject  is  treated  under  the  following  cuptions:  (1)  Animals 
attacked  by  tuberculosis.  (2)  History  of  tul)erculosis.  (3)  Distri- 
bution of  tuberculosis.  (4)  Is  human  tuberculosis  contagious?  (5) 
Is  boyine  tuberculosis  contagious?  (G)  Is  human  tuberculosis  com- 
municable to  lower  animals?  (7)  Is  boyine  tuberculosis  communi- 
cable to  man?  (8)  Are  human  and  boyine  tuberculosis  identical? 
(9)  Is  boyine- tuberculosis  hereditary  ?  (10)  What  are  the  symptoms 
of  boyine  tuberculosis?  (11)  Is  boyine  tuberculosis  curable?  (12) 
"\^niat  measures  should  be  taken  to  ayoid  the  contagion? 
BULLETIN  No.  4,  APRIL,  1889. 

DiyisiON  or  PIorticilture,  S.  T.  Maynard,  B.  S.  (pp.  3-22). 

Experiments  in  Iteafing  greenhotises;  steam  vs.  hot  water  (pp. 
3-7). — In  order  to  test  the  comparatiye  economy  of  heating  with 
steam  and  with  hot  water  "  two  houses  were  constructed,  75  by  18 
feet,  as  nearly  alike  as  possible  in  eyery  particular.  Two  boilers  of 
the  same  pattern  and  make  were  put  in,  one  fitted  for  steam  and  one 
for  hot  water.  Records  of  the  temperature  of  each  house  were  made 
at  7.30  and  9  a.  m.  and  3,  6,  and  9  p.  m."  during  January  and  Febru- 
ary, together  with  the  amount  of  coal  consumed.  The  results  of  the 
experiments,  given  in  tables,  show  that  nearly  20  per  cent  less  coal 
w^as  consumed  with  hot  water  than  with  steam,  while  the  tempera- 
ture ayeraged  1.7  degrees  higher  and  was  more  eyen.  Definite  con- 
clusions can  only  be  drawn  after  the  further  tests  which  the  Station 
hopes  to  make. 
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(irecnhouse  walls  (pp.  7-9). — The  coiiipiiralivc  ^'allle  of  different 
l)iiil(lii!ii-  materials  as  a  protection  a<i'ainst  the  weather  was  tested  l)_v 
l>uil(liiii>-  ill  a  o-ivi'idioiise  four  sections,  G  feet  long-  by  -i  feet  hig'h,  as 
folK)\vs: 

Section  1.  Coiicrote  (  lioseiidale  ceuient,  one  part  to  three  parts  of  sand). 

Section  2.  Hollow  brick,  0  inches  thick. 

Section."!.  Framed  hollow  wall  covered  with  lining  boards,  building  paper  and 
sheathing  on  the  outside,  and  the  same  without  the  paper  on  the  inside. 

Se(ti<in  \.  Same  as  section  3,  but  the  space  was  tilled  with  dry  pine  shavings. 

In  eacli  of  these  walls  was  made  a  space  .5  inches  wide  aud  1  foot  long  ruu- 
iiiiig  to  tile  center,  in  which  were  jilaced  thermonu'ters  so  ]irotected  as  not  to  be 
atVecled  by  the  inside  temperature  of  the  house.  Other  thermometers  were 
placed  on  tlie  inside  surface  of  the  walls  similarly  protected  fnmi  inside 
tcmpei'atures. 

The  iii.-ide  iiiid  surface  temperatures  of  each  kind  of  walls  from 
Jauuarv  D  to  March  1  are  recorded  in  tables.  The  conclusions  are: 
(  1 )  On  the  inside  of  the  wall  the  lined  board  walls  filled  with  shav- 
ino-s  o-ave  the  best  result,  that  with  the  hollow  space  being  but  little 
less  valuable.  (2)  Hollow-  brick  and  concrete  walls  afforded  about 
e(|ua!  ])rotection  from  the  cold,  btif  Avere  not  equal  for  this  purpose 
to  tlie  frame  and  board  walls.  The  difference  in  the  cost  of  construc- 
tion of  the  four  kinds  of  walls  is  slight,  but  their  comparative  dura- 
liility  can  be  determined  only  after  ten  or  fifteen  years'  service. 

(rlazing  ex-peTiinent  (pp.  9,  10).^ — Zinc  strips  were  used  between 
the  joints  in  glazing  a  greenhouse  with  decidedly  favorable  results. 

Evaporated  aulphur  as  a  remedy  for'  rnildeiDS  and  insects  hi  areen- 
JioHses  (pp.  10-15). — ^From  experiments  at  the  Station  and  reports 
from  those  who  have  used  this  remedy,  evaporated  sulphur  is  rec- 
ommended for  the  destruction  of  rose-leaf  blight  {Acti/ionema 
rosea),  rose  mildew  {Erysiphe  [Spha37'otheea']  pannosa)^  grape  mil- 
<Umv,  chrysantliennnn  leaf  blight,  and  the  red  spider  {Tetranychus 
fclar'nis).  Care  nuist  be  taken  to  prevent  the  sulphur  from  taking 
[\v('.  It  may  be  used  also  as  an  aid  in  preventing  mildeAv  on  lettuce 
(l*('roiiospoia  (jariglifonnis),  though  in  grooving  this  plant  under 
glass  the  main  dependence  nnist  be  upon  securing  the  proiier  condi- 
tions of  temperature,  moistiir(%  and  plant  food. 

(rroiring  lettvee  wider  glass — Lettuce  mildeio  (pp.  11-1 4). — The 
ex|)erience  of  the  past  ten  years  in  growing  lettuce  in  greeidiotises 
leads  the  writer  of  this  article  to  the  opinion  tluit  in  order  to  escape 
the  mildew  lettuce  must  be  grown  at  a  low  temperature,  ranging  from 
85°  to  40°  at  night  aiul  50"  to  70°  during  the  day,  with  care  to  avoid 
sudden  extreme  changes  of  tem])erature ;  that  an  abundance  of  [)lant 
food  aud  water  must  be  tised;  that  the  "  drainage  shoidd  be  good  and 
the  watering  done  in  the  morning  and  on  bright  days  only:""  and 
thtit  nitrates  of  soda  and  ])otash  are  \aluable  in  developing  the  vigor- 
ous growth  of  leaves. 

TJw  pi  inn  wart  {Sphoeria  morhoxa)  (})p.  15,  IG). — Kxperiments  on 
the  black  wart  or  l)lack  knot  of  the  plum  were  made  with  linseed  oil, 
turpentine,  and  kerosene  applied  with  a  small  brush  as  soon  as  the 
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cases  injury  was  done  to  the  trees  by  the  excessive  use  of  turpentine 
and  kerosene.  The  trees  should  be  examined  at  least  three  times  dur- 
ing the  sunnner.  and  in  each  case  enough  of  the  liquid  should  be 
applied  to  saturate  the  warts.  To  prevent  the  spread  of  the  warts  by 
Avild  chokecherries,  these  trees  should  be  destroyed,  and  the  garden 
cherry  trees  should  receive  the  same  treatment  as  the  ])lum  trees. 

Testiiu/  iicir  luij'ief/c.s  (pp.  16,  IT). — Nine  varieties  of  potatoes  and 
five  of  beans  Avere  tested,  but  weather  and  other  conditions  interfered 
with  the  success  of  the  experiment. 

List  of  frn'/fs  (pp.  18-22). — The  varieties  of  fruits  now  growing 
for  experimental  purposes  at  the  Station  include  48  of  apples,  9  of 
Russian  apples,  4  of  crab-apples,  51  of  pears,  33  of  plums,  11  of  cher- 
ries, 28  of  peaches,  8  of  apricots,  70  of  grapes,  32  of  raspberries,  l-t  of 
blackberries,  10  of  gooseberries,  !)  of  currants,  and  67  of  strawberries. 

MICH  Ki  AX. 

Experiment  Station  of  Michigan  Agricultural  College. 

Dcixirtiiicnt  of  MicJiiiKiii  Ai/riciiltintil  College. 
Location.   A.^ricuUurnl   College.  Director.*   Oscar  C'hite,   M.S. 

[The  bulletins  of  the  College  and  the  Station  are  published  in  a, 
single  series,  numbered  consecutively.  As  a  rule,  only  a  brief  cata- 
logue of  the  subjects  of  the  College  bulletins  will  be  inserted  in  this 
pul)li('ation.  ] 

BULLETIN  No.  4:t    (COLLEGE).  .L\NTjAKY.  ISSO. 

Weather  Service  Department;  Annial  Report  of  the  Di- 
rector   FOR    1888    AND    THE    RAIN-FAEL    CHARTS    OF    ^MICHIGAN,    N.    B. 

CoNCER  (pp.  3-33). 

BULLETIN   No.  4-i    (STATION).  .JANUARY.  18S9. 

I  IJiilletins  Xos.  24  and  30,  which  treat  of  the  same  subject  as  No. 
44,  are  reprinted  as  an  appendix  to  this  Bulletin. J 

Feeding  steers  of  different  breeds,  S.  Johnson,  M.  S.  (pp. 
3-29). — These  bulletins  record  an  experiment  on  feeding  representa- 
tives of  some  of  the  best-known  breeds  of  cattle  from  calfhood  to 
maturity  under  the  same  conditions.  As  the  attempt  to  secun*  the 
necessary  animals  from  breeders'  associations  was  unsuccessful,  a 
portion  of  the  appropriation  made  by  the  State  legislature  for  feed- 
ing experiments  was  used  for  their  purchase.  In  conducting  the 
experiment  an  eftort  was  made  "  to  get  good,  aoeruge  animals  of  the 
various  breeds,  feed  and  care  for  them  Avell  and  exactly  alike  save  in 
amount  of  food,  and  see  how  they  would  respond  in  growth  and 
flesh."  Ten  steers  were  used,  two  each  of  the  Shorthorn,  Holstein, 
Jersey,  and  (xalloway  breeds,  one  Hereford,  and  one  Devon.  They 
were  fed  for  a])proximately  three  years  under  nearly  similar  condi- 

*  Edwin  Willits.  .M.  A.,  was  Director  of  this  Station  until  April.  1889,  when  he 
was  appointed  Assistant  Secretary  of  Agriculture  by  President  Harrison. 
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tions.  Wlu'i!  calves,  they  liad  niillc  IVoiii  tlic  cow  or  pail,  but  as  they 
arcw  older  this  was  ('han<2:e<l  to  a  ration  of  grain  <uk1  cut  hay,  Avith 
varying-  (piantities  of  I'oots  and  silage. 

Tables  are  given  which  record  the  daily  ration,  weight,  and  gain  of 
each  animal  during  several  months  of  each  year  of  the  experiment: 
and  also  for  each  steer,  during"  each  yeai",  the  total  grain,  hay.  I'oots, 
and  silage  eaten,  cost  of  feetl,  weight  at  the  end  of  each  year,  gain  per 
day,  and  cost  ]ier  pound  of  gain.  The  steers  were  ke))t  in  I'oonn'  box 
stalls,  wi'll  supplied  v  itli  bedding.  During  (he  hot  wcathei-  i\wy  ran 
on  short  pasture  at  niglit,  and  during  cooler  weathei'  in  the  daytime. 
In  the  fall  of  the  thii'd  year  the  steers  were  exhiliited  at  se\iM'al  agri- 
cultural faii-s  in  dili'eriMit  i)arts  of  the  State  and  at  the  Chicago  l''nt 
Stock  Show.  ^\'hile  at  the  latter  place  one  animal  of  each  breed  was 
slaughtei'cd.  The  bulletin  contains  the  rejiorts  of  committees  ap- 
l)ointe(l  by  the  State  Uoard  of  Agriculture  on  tlie  rehitive  merits  of 
tlie  diti'erent  animals  bc't'ore  slaughtering  and  also  on  the  carcasses  of 
the  ditl'eivnt  breeds.  Kecords  of  each  of  the  six  slaughtered  steers 
and  of  six  i)rize  steers  of  l<s8s.  taken  for  purjxjses  of  comparison, 
are  given  in  tables  under  the  following  headings:  Live  weight  at 
slaughter:  weight  of  dressed  carcass  after  hanging  tliirty-six  hours; 
].er  cent  of  jionnds  net  as  comjijired  with  gross  weight:  weight  of 
liide.  tallow,  fat.  head,  tongue.  li\er,  heirt,  lu.ngs,  paunch,  entrails, 
and  trinnnings:  age  in  days  on  November  13  (one  week  before 
slaughtering)  :  ]i\'e  weight  on  same  (Uiy,  and  gain  per  day  from  bii'th. 
.Knother  table  shows  the  weight  of  dressed  quarters  of  each  of  the 
animals  w  ,ri\  in  the  experiment.  Illustrations  are  given  from  ])ho- 
tographs  of  cuts  of  beef  from  the  diti'erent  animals. 

ConcJii.s/ons. — Among  the  inferences  drawn  are  the  following: 

(1)  The  judgments  of  the  feeder,  butcher,  and  consumer  are  likely 
to  dill'er  greatly  as  regards  the  live  animal,  the  carcass,  and  the  edible 
qualities  of  the  meat. 

(2)  Estinuites  of  the  comp'aiTitive  value  of  breeds  are  too  often 
based  on  prejudice,  residting  from  lack  of  information. 

( ;■> )  Cah'es  properly  fed  from  tlie  pail  will  grow  as  well  as  if 
allowed  to  follow  the  cow. 

(  1)  "The  quality  of  beef  ]u-o(lu.ce(l  by  a  combined  grain  ration,  in 
which  w  heat  bran.  oats,  and  some  oil  form  the  prii!ci])al  part,  is  ])ref- 
erable  to  that  produced  \)\  an  exclusi\-ely  corn  ration." 

( .") )  There  is  no  pi'olit  in  raising  (ircrcf/c  native  steei's  whicii  will 
weigh  from  1.100  to  l.;)00  pounds  at  three  years,  though  there  may  be 
in  I'aising  i lioi-nuf/lihi-ctl  steei's  ^\lli{•h  will  wei^'h  from  .^00  to  SOO 
pounds  more  at  the  same  age.  "The  value  of  good  bl')od  for  beef 
i)roduction  can  not  be  o\'erestimated."* 

((■))  The  co>t  i)er  pound  of  raising  steers  undei'  th.e  sani'-  conditions 
varie-  bm  little  with  dillerent  breeds. 
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(T)  The  superiority  of  beef  breeds  is  largely  in  their  early  iiiatu- 
rity,  /.  e.,  in  their  being  well  ripened  at  t^YO  instead  of  three  years. 

(8)  "  Early -maturing  breeds  may  perhaps  be  sold  with  most  protit 
at  one  year  if  pushed  at  the  start." 

(9)  Care  should  be  taken  not  to  keep  the  early-maturing  breeds 
until  they  are  overripe. 

(10)  Shrinkage  in  dressing  is  not  a  measure  of  the  value  of  tlie  car- 
cass to  the  butcher  or  the  consumer. 

The  necessity  for  continued  repetition  of  tests  is  euiphasizcd.  'Jlie 
Station  has  l)egun  a  second  experiment  with  steer  calves,  which  will 
be  slaughtered  at  the  end  of  twenty-four  or  thirty  months,  on  the 
belief  that  "  eai'ly  maturity  nuist  be  a  prime  factor  in  a  profitable 
producer."  This  is  only  one  of  a  series  of  tests  ''  which  shall  give  us 
the  average  of  results  and  thus  ultimately  lead  to  something  like  a 
demonstration." 

BULLETIN  No.  4.5   (COLLEGE),  MARCH,  1889. 

Why  >'ot  plant  a  grove?  AV.  J.  Beal,  Ph.  1).  (p]).  3-7). — In 
this  bulletin  the  attention  of  the  people  of  the  State  is  called  to  the 
need  and  advantage  of  trees,  and  suggestions  for  plantiug  are  given. 

BULLETIN  No.  46    (STATION),  MARCH,  1889. 

Potatoes,  roots,  fertilizers,  and  oats,  S.  Johnson,  M.  S..  am) 
II.  T.  French,  B.  S.  {pp.' S-12.)— Potatoes  (pp.  3-8). 

1.  JV.s^'.s-  of  carieties. — The  results  of  trials  with  18  varieties  grown 
in  1887  and  1888  are  given  in  a  ta1)le.  with  details  as  to  planting, 
harvesting,  yield  per  acre,  and  quality.  Some  of  the  standard  varie- 
ties grown  on  the  college  farm  for  several  years,  e.  r/.,  Chicago  Mar- 
ket, White  Star,  Rural  Blush,  Burbank  Seedling,  Alexander's  Pro- 
lific, and  White  Elephant,  were  very  uniform  in  size.  In  these  trials 
the  last  named  gave  the  smallest  per  cent  of  small  potatoes  and  ranked 
high  in  aggregate  yield.  Chicago  Market  and  Alexander's  Pro- 
lific were  among  the  most  promising  of  the  medium  early  varieties, 
and  White  Star  and  Dakota  Red  were  the  best  of  the  late  varieties. 
Rural  ])lusli  yielded  well,  l)ut  was  comi)aratively  poor  in  <inality. 
Early  Ohio  was  the  earliest  to  ripen. 

2.  Resiilti^;  irtth  different  (i/nounts  of  seed. — Plantings  were  made 
with  (1)  one  eye,  (2)  two  eyes,  (3)  one  half-potato,  and  (4)  one 
whole  potato.  The  results  for  four  successive  years  (1885-88)  are 
summarized  in  a  table.  They  serve  to  confirm  the  opinion  of  the 
writer,  that  "  a  medium  amount  of  seed  is  better  than  whole  potatoes 
or  single  eyes."  The  whole  potatoes  gave  the  largest  average  yield, 
but  also  the  largest  average  of  small  potatoes.  The  single  eyes  gave 
much  the  smallest  yield  and  next  to  the  largest  per  cent  of  small  pota- 
toes. The  three-eye  plants  were  second  in  yield  and  gave  the  smallest 
per  cent  of  small  potatoes.  "  There  was  a  marked  gradation  in  vigor 
of  growth  from  the  one-eye  up  to  the  whole  potato." 
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.").  Kffcrfs  of  fcrfUhtcr'^. —  I'nlciiclu'd  ashes.  ])last('r.  ami  salt,  singly 
and  inixtHl.  ami  a  '"  i)()tato  fertilizer"  were  used.  Fi'diii  droiiiilit  and 
other  causes  the  results  were  irregular  and  inconchisive. 

Roots  (pp.  *.)-ll). — In  the  experiments  here  reported  a  few  new 
varieties  were  grown  side  by  side  with  standard  varieties  of  real  merit. 

(1)  Tests  of  varieties  of  carrots,  svr/ar  heets.  inaiu/els.  and  ruta- 
hagas — Carrots. — White  Belgian.  Danvers.  and  Short  Horn  were 
compared  Avith  Long  Orange.  Danvers  and  Short  Horn  gave  rela- 
tively small  yields,  and.  though  AMiite  Belgian  was  more  productive, 
its  quality  was  aj)i)ai'('ntly  inferioi"  to  that  of  Long  Orange.  Sugar 
heets. — \'ilmorin  was  compared  with  Lane's  Im})roved.  There  Avas 
not  much  diU'erence  in  the  aj^peai'ance  of  the  two,  but  the  latter  gave 
considerably  larger  yields  and  was  more  easily  harvested.  Mangels. — 
Kniver's  XeAv  Mangel  and  New  lied  Fleshed  Avere  compared  with 
Golden  Tankard  to  the  advantage  of  the  last  named.  Rvta-hagas. — 
Skirvings,  American,  and  Yellow  SAvede  yield  Avell  and  are  good  for 
the  table  or  for  stock.  AMiite  Eussian  carries  a  mass  of  fine  roots, 
Avhich  hinder  in  harvesting  and  might  impair  its  keeping  qualities. 

(2)  Effects  of  fertilizers  on  mangels. — The  fertilizers  Avere  similar 
to  those  used  Avith  the  potatoes,  as  reported  aboA^e.  The  results  Avere 
likcAvise  inconclusive.     The  largest  yield  Avas  Avith  no  fertilizer. 

0<(ts  and  IxirJeij — Tests  of  rarletles  (pp.  11.  12). 

RULLpyriX  No.  47    (STATION),  AnilL,  1889. 

SiLOS  AND  SILAGE.  S.  JoHxsox,  M.  S.  (pp.  2-4r) ) . — The  folloAving 
topics  are  treated  in  this  l)ulleiin: 

(1)  Seven  years'  experieiue  with  silos  and  silage  at  the  college  farm. 

(2)  A'iews  of  prominent  farmers  of  Michigan  on  silage. 

(3)  I']xporinients  with  silage  r.s.  com  harvested  in  the  ordinavy  manner. 

(4)  Comparative  test  of  varieties  of  silage  corn, 
(o)  Forage  plants,  hicern.  orchard  grass. 

The  author's  experience  Avith  silage,  dating  from  1881,  A^•hen  $1,000 
Avere  appropriated  by  the  State  legislature  to  the  farm  department  of 
the  agricultural  college  for  experiments,  has  been  more  satisfactory 
Avith  each  succeeding  year,  as  may  be  seen  b}'  reference  to  the  reports 
of  the  last  eight  years.  This  article  aims  ''  to  giA-e  such  suggestions 
about  silos  and  the  making  and  feeding  of  silage  as  our  experience  hr-''i 
shoAvn  are  calculated  to  give  the  best  results.'" 

Seven  years'  e.vperience  vlth  silos  and  silage  (i)p.  3-18). — Among 
the  subjects  discussed  are:  (  1  )  Silos,  location,  construction,  materials, 
size,  methods  of  filling,  and  Aveighing;  (2)  silage,  suitable  crops, 
value  as  a  substitute  for  roots,  and  methods  of  feeding.  A  silo  built 
of  lumber  and  located  neai'  the  feeding  ])lace  and  on  the  same  level  is 
favored.  It  should  be  too  lar<>e  rather  tlian  too  small.  A  silo  22 
feet  deej),  10  feet  Avide,  and  14  feet  long  Avill  l)e  sufficient  for  six 
months"  feeding  of  ten  coavs,  Aveighing  1.000  pounds  eacli.  Avhich  con- 
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Slime  nOO  pounds  of  silage  daily  (or  lOs.OOO  pounds  in  six  months). 
A  description  of  the  last  silo  built  at  the  college  is  given. 

Indian  corn  is  stated  to  be  "  the  great  silage  crop,'"  and  the  dent 
varieties  judged  to  l)e  more  valuable  than  sweet  corn.  At  this  station 
the  corn  is. sown  with  a  corn  planter,  in  drills  3  feet  9  inches  apart,  12 
quarts  to  the  acre,  and  is  thoroughly  cultivated.  May  10  to  20  is  the 
best  time  to  j)lant  in  ^lichigan.  The  corn  should  not  be  harvested 
until  Avell  matured.  For  the  silo  the  stalks  should  be  cut  in  half  or 
three-quarter  inch  lengths,  and  care  should  be  taken  to  have  the  silage 
evenly  leveled  and  solidly  packed.  The  author  thinks  the  question  of 
weighing  the  silage  is  simply  one  of  economy  as  to  the  saving  of 
silage.  "  It  would  often  be  as  expensive  to  draw  and  cut  the  straw  and 
hay  (necessary  for  a  covering)  as  it  would  be  to  put  on  a  moderate 
weight  if  nuiterials  are  at  hand."  The  experience  of  last  winter  indi- 
cated that  "  good  corn  silage  is  more  than  a  substitute  for  roots." 
The  cattle  improved  rapidly  in  flesh  and  general  appearance  when 
silage  was  fed  in  place  of  the  dry  corn  fodder  and  roots  previously 
given  them. 

Yk'ics  of  J/icIi/(/(//i  fnvm('r>>  on  xi]<Kje  (pp.  15-31). — This  includes  :\ 
list  of  questions  relative  to  silos  and  silage  addressed  to  prominent 
farmers,  and  their  replies,  which  are  for  the  most  part  decidedly  in 
favor  of  the  silo. 

Experiment  iritJi  siliu/e  rs.  rora  hurrexfed  hi  the  ordinavy  u-ay 
(pp.  31-37). — Three  acres  of  "good  silage  corn''  were  harvested 
'•  when  nicely  glazed."  The  ])roduct  of  one-half  of  this  area  was 
"weighed  alid  put  in  a  silo,  that  of  the  other  half  was  shocked  in  the 
ordinary  way  and  husked  when  dry:  the  stalks  were  drawn  to  the 
barn  and  the  corn  and  cobs  were  ground.  Ten  cows,  five  in  milk  and 
five  dry,  were  fed  dried  corn  stalks  and  silage  alternately  during  four 
periods  of  three  weeks  each.  They  thus  had  dried  corn  fodder  for 
six  weeks  and  silage  for  six  weeks.  Bran  and  clover  hay  Avere  fed 
with  both  the  dry  fodder  and  the  silage.  The  (piantities  of  hay  were 
the  same  throughout,  but  about  10  per  cent  more  bran  was  fed  Avith 
the  silage  than  with  the  dried  corn.  The  materials  were  not  anal- 
yzed, and  the  data  given  do  not  show  whether  the  amounts  of  silage 
fed  in  the  one  case  and  of  the  fodder  corn  with  corn-and-cob  meal  in 
the  other,  represent  the  products  of  the  same  areas  or  contain  cor- 
responding quantities  of  actual  nutrients.  The  conclusion  is  that 
although  nearly  a  quai'ter  of  the  silage  had  spoiled,  it  lasted  longer 
than  the  stalks  and  corn-and-cob  meal,  and  that  the  coavs  gained  more 
weight  on  the  silage  than  on  the  dried  fodder  and  meal.  Taking  into 
account  the  cost  of  handling,  storing,  husking,  grinding,  etc.,  the 
silage  Avas  undoubtedly  cheaper. 

Corn — Test  of  varieties  to  determine  their  value  for  sihiye  (pp. 
38^2). — TAvelve  varieties  Avere  tested  in  the  field,  A  severe  drought 
reduced  the  yield.  Xotes  on  the  habits  of  groAvth  of  each  variety  are 
giA'en.     The  results  are  summarized  in  a  tal)le,  in  Avhich  the  A'ields 
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]K'v  acre  ai-c  cstiinatcd  tVoiii  the  wciii'lits  of  one  row  of  each  vai'iotv. 
The  t)l)K'rvatioii--  made  do  not  lead  to  conipk'tc  and  definite  conclu- 
sions re<>'ardinii'  (lie  I'elative  merits  of  the  several  varieties. 

Foiutijc  phiiits  (|)|).  -Ill— l-.")). — The  foliowinii'  were  otowh  last  sea- 
son: serradella.  Sj^ciu/nhi  iini.r'niui.  sheep  fodder  (]''/<i(i  rclD.sa)^  yel- 
low lupine,  xctches.  lii-a/ilian  Hour  corn.  Kaflir  corn.  Camaroon  corn, 
teosinte  ( h'  nchhi  im  I  n.ru  rhins) .  and  Caueasian  prickly  comfrey. 
"•  From  the  re-ults  obtained  ""  it  is  inferred  "  that  very  few  of  these 
l)lants  merit  a  secor.'l  trial."  Compared  with  silau'e  corn  grown  near 
them,  they  were  very  Inferior  as  foraa'e  cro]),-^.  Several  varieties  of 
grasses  and  clovers  were  also  grown. 

lU'LLKTlX    Xo.  4S    (  STATION  i.   .VI'HIL.    ISSlt. 

Iloinu  ri/iri{.\i,  l)i:i'Airr."MENT.* — I'otatoes.  kalk,  sc^iasites,  axd 
TOMATOES.  L.  R.  TAF-r.  M.  S.  (i)p.  :)--_i7). — The  o])servations  of  1888 
were  confined  for  the  most  ])art  to  tomatoes,  potatoes,  kale,  and  hy- 
bridized s(|uashes.  Notes,  weights,  and  i)hotogra[)lis  Avere  taken  and 
seeds  saved.  Frost  and  dry  weather  interfered  with  tests  of  other 
plants.  The  hulletin  is  illustrated  with  four  plates,  containing  six- 
teen figures. 

P()f(it<>(>>  (p]).  ;>-(■»). — The  tests  were  confined  almost  entirely  to 
nine  varieties  of  seedlings  sent  for  trial.  The  soil  used  in  most  of 
the  experiments  was  very  light,  and  the  plants  were  hadly  injured 
hy  the  di'ought.  Notes  regarding  yield,  appearance,  quality,  and 
l)romise  of  each  variety  are  given.  Special  attention  w^as  given 
l^ringle's  Hybridized  potatoes.  Some  of  the  seedlings  of  this  variety 
were  sent  to  persons  in  different  i)arts  of  the  State,  and  a  jiortion  of 
their  ivports  are  given. 

Kulc  (pp.  6-8). — The  nineteen  varieties  tested  are  described  in 
more  or  less  detail. 

(' ross-fert'dhation  of  s<jii(ish<'s  (pp.  8.  D). — From  experiments  l)e- 
gnn  in  1887  the  conclusion  is  drawn  "  that,  under  normal  conditions, 
the  efi'ect  of  a  cross  is  confined  to  the  seeds.**  The  writer  also  states 
in  su,b~tance  that  while  no  general  rule  ought  to  b?  deduced  from 
experiments  with  one  ])lant,  yet  no  investigator  has  bei'ii  able  "  to 
])ro(luce  fi'uits  in  which  the  ovary  walls  or  receptacle  were  affected 
by  the  ])ollen  used." 

Tomatoei<  (pp.  U)-ll). — The  tests  included  -JOO  \•aI•ietie-^  or  num- 
bers.    The  results  of  the  observations  are  given  in  tabular  form. 

(1)  Yaricfies  n'cotn mended  for  phiiif'nu/. — In  general  the  smooth 
sorts  ai'e  to  b?  prefeiavd  to  the  angular.  Of  the  lattei'.  however. 
Extra  P^ai-ly  or  Cluster  (J.,andreth)  "will  |.erhai)s  give  best  satis- 
faction.'* For  the  table  and  cooking,  tlie  apple-»haped  sorts  (Ad- 
vance and  Ilathaway's  Fxcel^ioi'  for  early,  and  the  ("ai'dinal.  l*ai'a- 
gon.   and    Perfection   groups    are   named)    are    recommended;     for 

*  Prof.  L.  H.  Bailey  had  charge  of  tbi.s  departuient  luitil  August,  18SS.  In  the 
preparation  of  this  Inilletin  Professor  Taft  was  assisted  by  Mr.  C.  S.  Crandall. 
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pickling'  iiiid  preserviiiu;'  any  of  the  pear  and  plnm  varieties  and 
Green  Gage  and  White  Apple  will  do  well.  "  Of  the  yellow  apple- 
shaj^ed  varieties.  Janne  Grosse  Lisse  proA^ed  most  satisfactory'. 
Golden  Qneen  or  Yellow  Jeiferson  will  also  be  found  desirable.'' 
Among-  the  older  varieties,  Ignotnm  (a  sport  from  Eiformige  Daiier) 
is  especially  connnended. 

(2)  Effect  of  using  seeds  from  first  ripe  fruits. — To  test  this  mat- 
ter, fifty-two  varieties  were  planted  in  duplicate,  six  hills  of  each 
from  seeds  of  first  ripe  fruits  and  the  six  adjoining  hills  from  seeds 
selected  some  tvro  weeks  later.  The  results  included  in  the  tables  are 
thus  summarized  in  general  terms: 

The  first  pickiug  of  tomatoes  of  angulnr  varieties  gave  four  times  as  many 
fruits  from  plants  grown  from  seeds  of  the  first  ripe  fruits  as  from  those  se- 
lectetl  from  the  main  crop,  while  with  the  apple-shaped  sorts  only  two-fifths  as 
many  were  obtained. 

BULLETIN  No.  49   (STATION),  MAY,  1889. 

Chemical  compositiox  of  corn  stalks,  hay,  and  screenings,  11.  ( '. 
Kedzie,  M.  D.  (pp.  3-8). — Corn  stalks  and  silage  at  different  jjeriods 
of  groivth  (pp.  3-T). 

The  acreage  food  value  of  a  fodder  crop  will  be  at  its  maximum  when  there 
is  the  largest  amount  of  digestible  albuminoids  and  carbohydrates  and  the  lea.st 
relative  amount  of  indigestible  fiber.  The  percentage  of  chemical  composition, 
therefore,  will  have  to  be  interpreted  with  reference  to  this  acreage  increase  of 
the  crop.  The  plan  adopted  for  1888  was  to  gather  a  specimen  of  corn  as  soon 
as  it  is  tasseled.  make  a  chemical  analysis  of  a  part,  and  place  the  balance  in  a 
silo  for  future  analysis,  and  repeat  this  process  every  week  until  the  corn  was 
fully  ripe.  The  fresh  stalks  v^ere  examined  for  the  amount  of  water  and  dry 
matter  at  each  cutting,  and  a  quantity  of  the  cut  stalks  was  ra[)idly  dried  and 
saved  for  subsequent  analysis. 

Burrill  and  Whitman's  silage  dent  corn  was  used.  When  har- 
A^ested  the  corn  was  cut  into  pieces  three-fourths  of  an  inch  long,  and 
immediately  placed  in  small  silos,  consisting  of  strong  oak  casks. 
These  silos  j^roved  very  satisfactory  for  the  purpose.  Two  tables 
are  given,  one  showing  the  condition  of  the  stalks  at  time  of  ensiling 
and  the  percentage  of  dry  matter  in  the  stalks  and  in  the  silage,  and 
the  other  the  chemical  composition  of  corn  stalks  and  silage  from 
the  same  lot,  and  also  of  some  silage  made  from  corn  not  fully  ma- 
tured. From  the  author's  remarks  in  connection  with  the  second 
tal:>le  the  following  statements  are  gathered:  (1)  as  the  corn  ap- 
proaches maturity  there  is  a  marked  increase  in  the  percentage  of 
nitrogen-free  extract  and  a  decrease  in  the  percentage  of  crude  fiber 
and  ash.  (2)  In  tlie  silo  there  is  a  small  loss  of  crude  protein  and  a 
change  of  albuminoids  to  amides,  a  progressive  decrease  of  acid,  and  a 
notable  increase  of  fhe  ether  extract  (fat,  etc.). 

Marsh  liag  uud  wlicat  screenings  (pp.  7,  8). — This  includes  chem- 
ical analyses  of  a  sample  of  marsh  hay  of  mixed  Avild  grasses  (sedges) 
and  of  a  sample  of  wheat  screenings,  consisting  of  broken  grain, 
shrunken  wheat,  seeds  of  weeds,  etc. 
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r.T'i.Lirrix  .\<..  r.n  i  station  i.  .irxE.  i8s<t. 

TiiK  (;i;.\i\  I'l.AXT-LousE,  A.  J.  Cook,  M.  S.  (pp.  3-6). — An  account 
of  the  grain  plant-louse  (SJphonophora  arcvr),  the  reasons  for  its 
boino-  numerous  this  year.  etc.  The  Station  is  now  making  '"exten- 
sive and  accurate  experiments"  regarding  the  ad\isal)ility  of  using 
the  kerosene  and  soap  mixture  as  a  remedy. 

3IlNNESOrA. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota. 

L)<iiiiil  niciit  of  the  l' Hirers  if  i/  of  Miiiiicxold. 
Locnlinii.  S.iint  AntlKniy  \':\vk.         J  tircctor,  ICdwanl  D.  Porter,  Pli.  D.* 

RULLETIX  No.  .1,  .lANUARY,  1S89. 

IxTKODi CTiox,  E.  D.  Porter,  Ph.  D.  (j).  4). — Tlie  Station  invites 
co-ojx'ration  and  suggestions  as  to  lines  of  work,  and  will  gladly  re- 
ceive specimens  of  grains,  grasses,  seeds,  vegetables,  insects,  mineral 
Avaters.  ores,  etc.,  for  examination. 

('(IRX,  ITS  HABITS  OF  ROOT  GROWTH,  METHODS  OF  PLANTIXG  AXD  CUL- 
TH  ATIXO,  XOTES  OX  EARS  AXD  STOOLS  OR  SUCKERS,  W.  M.  HaYS,  B.  S.  A. 

(p\).  .■^•-83). — This  contains  an  account  of  observations  and  experi- 
ments made  at  the  Station  in  1888,  combined  with  others  made  at 
loAva  Agricultural  College,  Ames,  Iowa,  in  1880,  in  De  Kalb  County, 
Illinois,  in  1887,  and  elsewhere. 

lliih'ifs  of  roof  (/roirfli  f  ( pj:).  .'')-l(')). — The  prime  object  was  to  as- 
certain where  in  the  soil  the  corn  does  its  feeding.  The  corn  experi- 
inente(l  on  in  1888  Avas  grown  in  a  rich  sandy  soil,  composed  of  clay 
and  loam,  underlaid  at  a  depth  of  al)<)ut  4  feet  with  gravel,  through 
Avhich  the  roots  could  not  penetrate.  ( )n  one  field  some  grains  of  corn 
were  planted  several  feet  apart  near  a  Avater  main,  so  that  the  roots 
might  be  Avashed  out  Avith  a  jet  of  Avater  under  pressure.  Numerous 
corn  i-oots  Avere  dng  and  examined  at  ditierent  stages  of  gi'OAvth. 
The  text  is  illustrated  l)y  diagrams  showing  the  ])riniarv  roots  at  the 
first  liai'i'owing;  at  the  first,  second,  third,  and  fourth  eultivating 
and  late  in  the  fall:  root  pruning  1)V  deej)  and  shalloAV  cultivation; 
the  root  hairs  and  "  sucking  cells;  ""  the  roots  and  stem  just  prcA'ious 
to  tasseling;  roots  and  lower  part  of  a  mature  stall:  in  a  di'V  year,  etc. 
It  is  clearly  shoAvn  tliat  in  the  spring.  Avhen  the  surface  soil  is  com- 
])aratively  warm,  moist,  and  rich  in  plant  food,  the  roots  of  the  lower 
Avhorls  start  out  nearly  horizontally  and  spread  in  this  direction  from 
•2  to  .5  feet  from  the  stalk,  but  as  the  u])i)er  soil  groAvs  diy  they  turn 
doAvnwanl.  jiltaining  a  length  of  fi-oni  3  to  8  feet  or  eA^en  more.     The 

*  Professor  Porter  resi.micd  Alaidi  'Jl.  ISS!),  and  Prof.  N.  AA'.  :\fcLain.  LL.  B., 
was  elected  in  his  stead. 

t  8ee  observations  on  tlie  rcmts  <if  cnni  and  dtlu'i-  plants  liy  'i'liicl.  Xatlnisins, 
AA'.-mdtafcln  :   lA'  Scrie.  P.t'wnrzelnnir :  Tiiii'l.  Uciiiii,  I'aii'V 
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later  roots  from  the  nodes  of  the  stalk  higher'up  ar^  i^.mch  hai-^^r  in 
diameter  than  tlie  earlier  ones  at  the  start,  but  grow  vertically  down- 
Avard  and  diminish  in  si/e.  The  larger  diameter  of  these  "  brace 
roots  ""  at  the  ui)]:)er  end  enables  them  to  aid  more  poAverfnlly  in  keep- 
ing- the  stalk  erect.  The  roots  of  the  first  two  or  three  whorls  often 
die  before  the  stalk  ripens,  leaving  the  later  and  larger  roots  to  supply 
the  plant  with  nourishment.  The  feeding  capacity  of  the  root  system 
dei)ends  on  the  number  of  active  ''  sucking  cells  through  which  the 
plant  food  is  al)^()rbed."  These  cells  are  located  on  the  few  inches 
near  the  ends  of  all  the  prinniry  and  secondary  roots.  The  secondary 
roots  are  very  nnich  more  numerous  than  the  primary,  and  have  a 
inucli  greater  d(M'elo])ment  near  the  surface  of  the  soil,  so  t1n;t  the 
])rincii)al  j^art  of  the  root  system  is  al)ove  the  depth  of  12  inches. 

AppVtcnt'ion  of  these  facfx  to  the  enlti ration  of  eorn  (pp.  10-20). — 
The  statements  and  diagrams  serve  to  explain  the  practical  applica- 
tions of  the  observations  rei)ortecl  to  the  cultivation  of  corn.  They 
indicate  that  while  it  is  desirable  to  clear  away  the  weeds  which  take 
out  of  the  soil  nourishment  needed  by  the  useful  plant,  and  while 
cutting  the  roots  of  the  first  shoots  may  have  a  tendency  to  make  the 
mass  of  roots  more  compact,  and  deep  cultivation  may  do  some  good 
by  thoroughly  stirring  the  soil,  yet  that  on  the  whole  su.ch  cultivation 
is  to  l)e  preferred  as  will  stir  the  soil  thoroughly  but  not  dee[)ly 
enough  to  cut  many  corn  roots,  cut  the  weeds  l)etween  the  rows  and 
cover  those  in  the  hill,  hill  the  corn  sufficiently  to  aid  the  upper  roots 
in  making  a  strong  growth,  and  leave  a  ""  dust  blanket  "  or  "  dirt 
nndch  "  2  to  4  inche-j  thick  entirely  across  the  space  between  the  rows. 
One  of  the  most  serious  objections  to  the  deej)  cultivator  shovel  is 
that  with  it  the  thoughtless  farm  laborer,  believing  in  "  thorough 
tillage."  and  snpi)osing  that  the  more  he  loosens  the  soil  under  the 
corn  the  better  work  he  is  doing,  cuts  man^^  roots  and  robs  the  plant 
of  ])art  of  its  means  of  feeding.  Diagrams  show  how  diiferent  culti- 
vators leave  tlie  dirt  and  how  they  cut  or  do  not  cut  the  roots. 

Field  testi't  of  deep  r,^.  sludloic  enlture  (pp.  20-27). — Twenty-four 
one-tenth-acre  i)lats  Avere  set  apart  for  a  trial  of  deep  y.y.  shallow  cul- 
ture, to  continue  one  or  more  years.  Implements  loaned  by  five 
manu.facturers  were  employeil.  The  corn  was  planted  in  hills  and 
drills  and  with  ;>  lister  (/.  e.  combined  plow  or  ''  stirrer  "  of  the  stub- 
ble and  corn  ])Ianter).  The  plats  were  harrowed  (those  listed  once, 
the  others  twice),  and.Avere  cultivated  four  times.  The  effectiveness 
of  each  cultivator  in  kee]nng  the  several  plats  clean  and  the  average 
yields  per  acre  from  the  several  Avays  of  planting  and  cultivating  are 
shown  in  tal)les.  and  connnents  are  made  on  the  advantages  of  each  of 
the  cultivarors  used.  The  results  in  1S88  Avere  unfavoral)le  to  listing, 
but  the  experiments  must  be  repeated  before  definite  conclusions  can 
be  draAvn. 

Textx  of  root-pniiiiiKj  <ind  hilliiK/  (pj).  2T.  28). — ScA'en  small  plats 
Avere  treated  alike,  except  that  on  thret'  of  them.  "  after  the  last  ploAv- 
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in<jf.  a  knife  was  run  ai'onnd  cacli  hill  at  a  ilcplli  of  ()  inches,  and  G 
inches  from  the  stalks."  The  yields  of  corn  in  the  ear  and  of  fodder 
i.re  ,i:-i\-en.  The  root-prnned  plats  a\"ern,e-ed  nearly  :>  hnshels  less  of 
corn  and  NOO  pounds  less  of  fodder  i^er  acre  than  the  nnpnuieil.  The 
results  of  another  experiment  were  lost  by  accident. 

General  concliisioiis  mid  siKji/exfhms  (  pj).  'iS-oO). — These  are  (h'awii 
from  the  exi)eriments  above  reported,  from  other  experiments  and 
observations  by  the  author,  and  fi-om  the  u'eneral  practice  of  corn- 
l!;roAvers.     They  apply  in   Minnesota,  and  include  the  followinif: 

(1)  Fse  proper  rotations,  including'  clox'er:  economize  manures; 
have  i>-ood  tillaav  and  tile  draina<iv. 

{■J.)  Uefore  severe  frost  select  well-developed  seeds  of  lari>vsl  dent 
variety  sure  to  ripen  (Hint  in  noi'thern  part  of  the  State)  :  keep  the 
>(^kh}  dry  throuii'li  the  winter:  befoi'e  plantinii'  soak  the  seed  in  solu- 
tion of  snll)hale  of  coj)per  ("  blue  stone  ")   to  prevent  snuit. 

{:})  Plow  in  fall,  to  furnish  more  available  plant  food:  secure 
earlier  aiul  better  seed  bed.  and  relieve  sjiriui"'  work:  ])low  stubble 
.'i  to  7  inche.^.  clo\'er  and  u'rass  sod  4  to  .">  inches  deep:  in  si)rina'  the 
same  depth  or  shallower.     Make  a  fine  seed  bed  ;>  inches  deej). 

(-I-)  Plant  in  hills  or  "  check-roAVs,"  unless  labor  for  hoein^-  drilled 
corn  is  very  cheap.  2  to  4^  inches  in  depth,  according  as  planting  is 
early  or  late  and  soil  wet  (or  compact)  or  dry  (or  very  mellow). 

Planting  with  two-horse  corn  planter  is  excellent;  listing  does  not 
pay  in  ^linnesota. 

( .") )  Harrow  the  corn  twice  or  more ;  one  good  harrowing  is  worth 
moi-e  than  a  fifth  plowing.  Give  the  last  han-owing  when  the  corn 
is  4  inches  high. 

(('))  The  cultivator  should  stii'  the  soil  well  without  breaking  many 
roots. 

(7)  Seek  to  ])r()duce  good  dent  and  Hint  \arieties.  ripiMiing  early 
and  cai)al)Ie  of  withstanding  early  frosts. 

llniitrji'inij  uf  fjir  coin  pJunt  {y>\).  ■50-3:5). — In  connection  with  ex- 
periments begini  for  sttidying  the  cross-fertilization  of  corn,  notes 
were  made  on  the  habits  of  growth  of  the  stem,  ears,  etc.,  of  several 
xai'ieties.  The  bi-aiiching  and  stooling  habits  of  Mercer  flint  corn 
and  some  abnormal  forms  of  growth  from  other  varieties  are  de- 
scribed in  the  text  and  illustrated  by  a  diagram.  Xotes  on  cross- 
fertilization  of  corn  are  reserved  for  a  future  report. 

(iKOWTIl    OF    KlSSIAX    WlI>LOWS    AND    I'OI'LAKS    KHOM    IIAI!D-WOOD    CT"T- 

rtxos,  S.  B.  (ireen,  B.  S.  (pp.  34,  P).")). — A  record  of  experiments  with 
eight  species. of  poplars  and  five  of  willows  in  the  Station  nursery  in 
the  spring  of  1888.  The  cuttings  were  made  from  well-iMi)ened  Avood 
of  the  i)receding  season's  growth.  Most  of  the  varieties  rooted  well. 
l)Ut  I'lijiiihis  (ill, (I  entii'ely  failed,  as  il  had  done  in  j)re\iou>  expei'i- 
ments.  'J4ie  method  of  cutting  and  planting  is  described  and  results 
>howing  amount  of  growth  in  feet  and  per  cent  of  cuttings  gi-owing 
are  stated  in  tabular  f(H"in. 
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Native  plu^is.  S.  B.  Green,  B.  S.  (pp.  3G-38).— This  representa- 
tive fruit  of  the  Northwest  is  vsell  adapted  to  the  climate  of  that  sec- 
tion and  is  susceptible  of  nnich  improvement  under  cultivation.  It  is 
to  be  exj^ected  that  vahia1)le  crosses  between  this  and  finer  but  less 
hardy  plums  will  be  produced  for  growth  in  this  region.  The  Sta- 
tion has  made  a  collection  of  promising  native  varieties.  Notes  on 
plums  grown  at  the  Station  in  1888  are  given.  In  reference  to  the 
claim  made  for  some  varieties  of  plums  that  they  are  ''  curculio 
proof,"'  it  is  stated  that  all  varieties  are  liable  to  the  attack  of  this 
insect,  but  that  the  native  varieties  are  not  so  much  injured  b}'  its 
attacks  as  the  others. 

Tests  or  varieties  of  cabbage,  S.  B.  Greex,  B.  S.  (pp.  38—13). — 
Tests  were  made  with  common  varieties  and  with  some  novelties,  and 
the  conclusion  is  that  few  of  the  new  varieties  are  "  any  better,  if  as 
good,  as  those  now  grown  and  widely  known."  Notes  are  given  on 
some  old  and  new  varieties  deserving  especial  mention  and  on  six 
varieties  not  true  to  name  or  mixed.  Complete  data  for  the  varieties 
grown  at  the  Station  in  1888  are  stated  in  tabular  form. 

Experiments  in  potato  culture,  C.  Poumeroulie  (pp.  44,  45). — 
The  yields  from  sprouts  grown  in  the  natural  wa}^  are  compared  with 
those  from  sprouts  IxMit  down  with  a  hand  roller  when  1  foot  high 
and  covered  with  earth.  The  results  in  this  case  favor  the  use  of  the 
roller. 
•     Frosted  and  rusted  avheat.  Otto  Lugger,  Ph.  D.  (pp.  46-67). 

Freezing  of  plants  (pp.  46-53). — An  account  of  the  physiological 
changes  in  the  plant  during  freezing.  The  Station  has  undertaken 
the  investigation  of  this  subject  with  reference  to  wdieat  by  chemical 
analyses  and  by  artificial  and  natural  propagation  of  the  frosted 
grain. 

RustiiKj   of    irheat    (pp.    53-67). — An   illustrated   account   of  the 
fungi  causing  rust,  with  a  glossary  of  the  technical  terms  used  and  a 
letter  describing  a  visit  of  the  author  to  the  region  in  the  Red  lliver 
Valley  where  the  wheat  had  been  greatly  injured  by  rust. 
BULLETIN  No.  6,  FEBRUARY,  1889. 

Notes  on  the  effects  of  frost  and  rust  on  the  germination  of 
WHEAT,  E.  I).  Porter,  Ph.  D.  (pp.  5-9). — In  September,  1888,  a  let- 
ter was  received  at  the  Station  from  the  editor  of  ''  Farm,  Stock  and 
Home,*'  asking  for  information  regarding  the  effects  of  frosting  on 
wdieat.  This  led  to  an  investigation  of  this  subject  by  the  Station. 
In  response  to  an  inquiry  from  the  Station,  Hon.  J.  S.  Pilsburv,  the 
well-known  flour  manufacturer,  stated  that  frosted  wheat  produced 
flour  of  a  very  low  grade  and  only  one-fourth  the  quantity  obtained 
from  sound  wheat.  When  farmers  in  the  frosted  districts  did  not' 
generally  respond  to  the  request  for  samples  of  injured  wheat,  pub- 
lished in  the  paper  referred  to,  the  Station  botanist  visited  that  por- 
tion of  the  State  most  severely  affected  by  August  frost  and  col- 
lected samples  there.     Some  of  these  were  used  for  germination  and 
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field  tests  and  cliciuicid  analyses,  and  the  ivst  were  reserved  for  the 
Station  museum.  Tlie  i-esults  of  the  chemical  analyses  and  the  field 
experiments  will  be  <^'iven  in  a  future  bulletin.  Diagrams  illustrate 
l)lants  of  frosted  and  unfrosted  wheat. 

Experiments  in  germination  and  growth  of  damaged  avheat 
AND  BARLEY,  S.  B.  Green,  B.  S.  (pp.  11-28).— This  article  gives  full 
details  of  observations  on  the  germination  and  growth  of  some 
thirty-seven  samples  of  frosted  wheat  and  barley  in  prairie  soil  in 
boxes  in  a  greenhouse.  Among  the  points  noted  are  character  of 
grain  (some  of  which  was  in  extremely  poor  condition)  as  to  source, 
grade,  as  determined  by  State  inspectors,  weight,  proportion  of  ker- 
nels that  germinated,  growth  and  develo2:)ment  of  plants,  and  per  cent 
of  seed  producing  health}^  plants.  The  difference  between  growing 
wheat  in  a  greeidiouse  and  in  open  ground  is  discussed,  and  letters 
from  wheat-growers  who  examined  the  experiments  are  given.  The 
results  were  unexpectedly  favorable  for  the  germination  and  growth 
of  frosted  grain.  It  must  be  noticed,  however,  that  the  conditions  of 
growth  in  these  ex^^eriments  were  more  favorable  than  those  usually 
found  in  the  field.  Farmers  are  advised  to  aAvait  further  experiments 
l)ef()re  using  frosted  wheat  for  seed,  especially  in  consideration  of  the 
magnitude  of  the  interests  at  stake. 

BULLETIN  No.  7,  APRIL.   IS.SO. 

Announce:\ient  (p.  4)  of  the  resignation  of  Edward  D.  Porter, 
Ph.  I).,  and  the  election  of  N.  W.  McLain,  LL.  P>.,  as  director  of  the 
Station. 

Soil  temperatures,  E.  D.  Porter,  Ph.  D.  (pp.  5-11). — Observa- 
tions were  begun  January  1,  1889,  Avith  a  set  of  ten  soil  thermometers. 
These  instruments  and  the  method  of  their  arrangement  are  described. 
To  make  winter  observations  possible,  gas  pipes  were  set  in  the 
ground  and  the  thermometers  put  in  them.  The  source  of  error  from 
having  the  thermometers  in  iron  pipes  rather  than  in  the  soil  itself 
is  referred  to.  Records  of  daily  observations  for  January,  February, 
-March,  and  April  are  given,  together  with  notes  on  the  freezing  and 
thawing  of  the  soil.  The  average  temperatures  at  depth  of  3  inches 
for  these  months,  in  the  order  named  above,  were  25°,  19°,  41°,  and 
58° ;  at  the  depth  of  5  feet,  38°,  34°,  33°,  and  30°. 

Tlie  soil  at  this  Station,  gravel  and  sand  with  a  good  admixture  of  clay,  froze 
to  a  dejith  of  more  than  4  foet,  though  the  winter  was  unusually  mild. 

]ii:sT  nakjetjes  of  corn  for  stlace,  pi  D.  Porter,  Ph.  D.  (pp. 
12-20). 

Compamtioe  tests  of  varieties  (pp.  12,  13). — The  tests  Avere  begun 
in  1887  (see  Bulletin  No.  2  and  Annual  Report  for  1888,  p.  90)  and 
continued  in  18SS.  One  to  five  roAvs,  100  feet  long,  AA^ere  planted  with 
each  variety,  all  being  treated  alike.  Xotes  on  the  height,  stage  of 
growth,  general  appearance  and  distance  apart  of  stalks  in  row  were 
taken  Aveekly.    From  the  actual  yield  the  corresponding  yield  in  tons 
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jDer  acre  Avas  estimated.  A  table  gives  observations,  inchidiiig  times 
of  tasseliiig,  silking,  bloom,  and  stage  of  ripeness  for  eight  varieties 
of  Avhite  dent,  seven  of  yellow  dent,  one  of  white  flint,  twelve  of  yel- 
low flint,  and  sixteen  of  sweet  corn.  The  chemical  composition  of 
the  larger  })art  of  these  varieties  is  also  stated.  The  earty  A'arieties 
were  cut  at  that  stage  known  as  '*  glazed,''  but  some  of  the  later, 
larger  varieties  had  not  reached  that  stage  when  harvested.  As  a 
rule  the  dent  varieties  yielded  the  most  fodder  and  more  dry  matter 
than  either  flint  or  sweet  varieties. 

Southern  ri<.  finf  coni  for  xihic/e — Field  and  feeding  experiments 
(jDp.  13-2()). — On  one  half  of  an  adjacent  field  of  four  acres  a  large 
variety  of  Southern  white,  and  on  the  other  half  Mercer,  one  of  the 
most  prolific  varieties  of  flint  corn,  was  planted.  Observations  as  to 
development  and  composition  are  included  in  the  table  above  referred 
to.  The  Southern  corn  yielded  "iO.S  tons  of  corn  fodder  and  6.2  tons 
of  water-free  substance,  /.  c.,  actual  nutritive  material  exclusive  of 
water;  the  flint  corn,  13  tons  of  corn  fodder  and  4.4  tons  of  dry  mat- 
ter per  acre.  Feeding  experiments  were  made  to  observe  the  rela- 
tive value  of  the  dry  matter  of  the  silage  from  these  tAvo  kinds  of 
corn.  The  flint  corn  was  ensiled  when  in  the  glazing  stage  and  had 
Avell-dcA^eloped  ears,  estimated  equivalent  to  40  bushels  of  shelled  corn 
per  acre;  the  Southern  corn  when  in  the  "  early  milky  stage." 

In  one  experiment  four  Holstein-Friesian  coavs  Avere  fed  for  milk, 
and  in  another  six  native  and  grade  coavs  and  heifers  Avere  fed  for 
fattening.  During  the  Avhole  time  the  animals  of  each  experiment 
Avere  divided  into  two  groups,  one  of  Avhich  had  cold  Avatf^r  and  the 
other  Avarm.  The  silage  Avas  fed  Avith  enough  timothy  hay,  bran, 
corn  meal,  and  oil-cake  to  nuike  a  Avell-l)alanced  ration.  After  a  pre- 
liminary feeding  all  the  cows  Avere  fed  flint-corn  silage  and  grain  for 
a  period  of  tAveh'e  days,  then  Avith  Southern-corn  sdage  and  grain  for 
a  second  period  of  tAveh'e  davs,  and  Anally  flint-corn  silage  and  grain 
for  a  third  jx'riod  of  eight  days.  The  three  periods  extended  from 
March  0  to  April  17.  The  details  of  the  experiments  are  given  in 
fifteen  tables,  shoAving  age,  time  of  last  calving,  and  daily  yield  of 
milk  i)rior  to  selection  for  each  coav;  chemical  composition  of  the 
silage,  estimated  digestible  nutrients  and  nutritiA'e  ratios,  and  com- 
positions of  rations  fed  each  lot  of  coavs  during  each  period :  Aveight 
of  each  coav  at  beginning  and  end  of  each  period ;  Avater  and  feed 
consumed,  milk  given,  and  butter  produced  during  each  period.  The 
inferred  relatiA'e  values  of  the  tAvo  kinds  of  silage  used  for  feeding, 
and  incidentally  the  effects  of  the  Avarm  and  cold  water,  are  stated. 

Iie.sult.^  of  feeding  experiments^  (pp.  .19-24). — In  these  trials,  so  far 
as  the  fattening  of  the  cattle  Avas  concerned,  as  implied  by  the  Aveigh- 
ing,  flint-corn  silage  gave  better  returns  per  acre  than  the  Southern- 
corn  silage.  This  Avas  belieA'ed  to  be  principally  due  to  the  larger 
amount  of  Avell-ripened  ears  in  the  former.  For  milk,  the  value  of 
the  drv  matter  of  the  tAvo  kinds  of  corn,  as  measured  bv  the  milk 
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yield,  wns  mcjii'Iv  cMjual,  pouiul  for  poiiiul,  but  the  Soulhrni  corn  pro- 
duced one-third  more  dry  matter  in  the  silage  per  acre.  The  milch 
cows  inci'eased  in  Aveiolit  on  (he  average  during  the  periods  when  they 
were  U'd  (lint-corn  silage,  and  decreased  in  weight  when  fed  Southern- 
corn  sihigc.  l)ut  (he  average  daily  milk  yield  Avas  larger  with  the 
Southern  than  with  the  flint  corn.  The  apparent  advantages  ob- 
tained by  warming  water  in  this,  as  in  a  previous  exi)eriment,  Avere 
-light,  and  the  anthor  infers  that  it  pays  to  warm  the  water  oidy  in 
very  cold  weather  and  for  animals  which  are  much  exposed. 

The  thtw  to  cut  corn  for  s'thif/e  {\)\).  24.  25). — Specimens  of  two 
\arieties.  Kustler.  a  medium-sized  white  dent  variety,  and  Egvi)tian 
Sweet,  a  huge,  late,  sweet  variety,  were  cut  at  five  different  dates, 
from  September  4  to  September  24.  During  that  period  the  dry  mat- 
ter in  the  dent  \ariety  increased  from  11.4  to  I'.'.T  iK'r  cent,  and  that 
in  the  sweet  from  0.1  to  18.8  per  cent. 

General  eonclxsions  (pp.  2.5,  2()). — These  exjjei'iments  were  per- 
loi-iiied  on  a  limited  scale  with  a  small  number  of  cows,  but  the  con- 
clusions are  strengthened  by  the  fact  that  they  are  in  line  with  the 
results  of  previous  investigations  at  the  Station.  Among  the  infer- 
ences are  the  following: 

(1)  For  silage  it  is  well  to  grow  those  kinds  of  dent  corn  wdiich  are 
slightly  too  large  to  ripen  in  the  locality,  but  which  will  become 
mature  enough  for  this  purpose  or  Avill  reach  the  glazing  stage.  Far 
northward  the  largest  flint  varieties  that  will  reach  the  glazing  stage 
can  be  used  for  silage,  thus  ])ushing  the  corn  belt  far  beyond  its  pres- 
ent limit. 

(2)  It  was  evidently  more  i>rofitable  to  pnt  ears  of  corn  into  the 
silo  than  to  husk  them  and  then  handle  the  stalks  as  dr}"  fodder. 

(8)  Silage  has  as  much  available  nutriment  as  the  same  crop  dry- 
cured,  and  its  succulency  giA'es  it  additional  value  for  feeding  with 
dry  foddei'. 

(4)  Corn  silage  should  never  be  fed  alone,  nor  in  too  large  propor- 
tion when  combined  with  othe'r  fodder.  Silage  and  clover  hay  com- 
bined make  a  most  excellent  mixture  for  coarse  fodder.  These,  with 
bran,  shorts,  corn  meal.  etc..  in  ju-opei'  proportions,  make  the  most 
economical  food  foi'  young  cattle  and  for  making  milk  and  l)eef  in 
Minnesota. 

(5)  For  twenty  or  cncu  fcAver  cattle,  it  pays  to  preserve  enough 
silage  to  furnish  oni'-third  of  the  dry  matter  of  the  Avinter's  feed  of 
the  herd. 

((■))  Vnvw  produces  the  most  digestible  feed  if  cut  in  the  glazing 
stage  or  when  the  I'ud-  of  (he  grains  are  beginning  to  harden. 

Iaiim!ovix(;  corn  uv  <  koss-fertii.izatiox  and  uv  selectiox,  W.  AI. 
Hays,  B.  S.  A.  (i)p.  27-88). — The  fertilization  of  corn  is  ex])lained, 
and  the  lack  of  attention  paid  to  the  selection  of  a  "  thorough-bred  " 
seed  is  conunented  upon.  Descriptions  are  given  of  experiments  in 
"  breeding  "  corn  carried  on  in  1888.  These  are  accompanied  b}'  pic- 
4960— No.  2  M 4 


98 

torial  illustrations,  showing  the  appearance  of  ears  in  Avhich  artificial 
fertilization  and  crossing-  were  effected  with  more  or  less  success  by 
covering  the  ears  with  bags  of  cloth  or  paper  (preferably  cloth)  to 
])revent  the  access  of  pollen  to  the  silk  in  the  ordinary  way. 

The  pollen  from  selected  stalks  was  dusted  upon  the  silks  after  these  had 
reached  the  stage  to  receive  it;  the  hags  were  then  readjusted  and  left  luitil 
all  danger  of  other  ])ollen  entering  had  passed. 

It  is  hoped  that  this  line  of  investigation  will  lead  to  results  of 
decided  value. 

Wasiiin(j  axi)  saltixg  iu'ttek,  by  ^y.  M.  Hays.  B.  S.  A.,  axd  D.  X, 
Harper,  Ph.  I),  (pp.  34—1:2). — ''This  is  a  study  of  washing  and 
salting  butter,  to  compare  the  several  methods  of  getting  the  milk  or 
curd  out  and  the  salt  in,  and  at  the  same  time  lose  nothing  of  the 
flavors."  In  the  experiments,  which  are  described  in  detail,  salt  did 
not  diffuse  through  or  "  strike  into  "  the  butter.  When,  however,  the 
butter  was  in  granular  form,  the  salt  was  carried  by  water  in  continu- 
ous channels  or  interstices  among  the  granules.  Two  lots  of  butter, 
one  with  small  and  the  other  with  large  granules,  vrere  placed  in  brine 
and  genth^  stirred  to  bring  the  brine  in  contact  with  the  granules. 
Portions  of  each  lot  were  removed  in  one,  five,  and  thirty  minutes 
and  immediately  worked  as  nearly  free  of  water  as  possible.  Analy- 
sis showed  that  more  salt  was  left  in  the  butter  when  it  remained  in 
the  brine  some  time,  and  about  one-half  more  in  the  small-grained 
butter  than  in  the  large-grained.  Other  trials  showed  that  by  wash- 
ing ''granular"  butter  with  the  saturated  brine  a  full  amount  of 
dissolved  salt  can  be  incorporated  Avith  the  butter.  It  was  also  shown 
in  the  same  way  that  ( 1 )  washing  butter  either  with  clear  well-water 
or  with  brine  did  not  remove  nearly  all  the  curd  of  the  buttermilk; 
(2)  water  in  the  butter  with  very  small  granules  contained  relatively 
less  cheesy  matter;  (o)  the  ash  of  butter  was  very  much  reduced  by 
washing  when  in  the  granular  form ;  (4)  the  curd  nuist  be  carried  out 
mechanically  by  the  water.  This  process  is  materially  assisted  by 
considerable  stirring.  The  relation  between  the  solubility  of  salt  in 
water  and  amounts  of  water  and  of  salt  in  butter  is  discussed.  The 
water  normally  contained  in  butter  will  hold  in  solution  as  much  salt 
as  is  needed.  In  general,  the  smaller  the  separate  particles  of  the 
l^iutter  when  washed,  the '  more  early  and  completely  is  the  curd 
washed  out.     Further  results  are  to  be  reported. 

Greenhouse  walls — relative  protective  values  of  different 
METHODS  or  coKSTRUCTit)N,  S.  B.  Greex,  B.  S.  (pp.  -tS-oO)  (illus- 
trated).— The  wall  of  the  greenhouse  was  divided -into  seven  sections, 
forming  as  many  kinds  of  wall,  which  are  described  and  illustrated 
by  a  diagram.  A  tri-daiW  record  was  taken  from  thermometers 
hung  inside  of  boxes  attached  to  the  inside  of  the  different  sections. 
The  following  conclusions  were  drawn: 

(1)   The  brick  wall  with  more  than  one  air  sj^ace  was  nuu-h  warmer 
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lliiiii  tilt'  lined  hoai'd  wiill  lillcd  with  sjiwdii^t.  hut  the  latter  was  as 
warm  as  the  l>rick  wall  with  one  dead  air  space. 

{•2)  The  wannest  brick  wall  was  that  made  of  brick  and  hollow  tile 
with  three  air  spaces. 

('\)  The  hollow  wooden  wall  with  a  brick  veneer  was  warmer  than 
the  hollow  brick  wall. 

(4)  The  hollow  bi-ick  wall  with  a  r)-inch  air  space  was  nearly  as 
Avarm  as  the  l-J-iiich  solid  brick  wall. 

(5)  The  warmest  wooden  wall  was  that  made  with  the  interior  lin- 
ing and  filled  with  4  inches  of  dried  sawdnst. 

(6)  The  wall  built  of  a  single  well-made  wooden  covering-  Avith 
tarred  pai)er  under  the  clapboards  and  inside  was  nnicli  colder  than 
the  same  wall  when  well  sheathed  on  the  inside. 

(  7)  Pi'obably  the  cheai)est  warm  wall  for  general  fann  purj)oses  is 
one  made  of  wood  with  a  4-incli  air  space  filled  with  dry  sawdust  or 
some  othei'  good  non-conducting  material. 

K.\ri:i;i>ii:xTS  with  potatoes,  S.  B.  Gkekx,  B.  8.  (pp.  51-64). — 
'J'his  contains  a  record  of  a  four-years'  test  of  one  hundred  and  eight}' 
varieties  of  [potatoes  and  a  list  of  over  one  hundred  and  fifty  other 
varieties  considered  unworthy  of  further  exi)eriment.  Details  are 
given  in  two  tables  with  additional  notes  on  varieties  worthy  of  spe- 
cial mention.  The  tests  seem  to  show  that  it  is  impracticable  to  grow 
the  same  \ariety  year  after  year  in  Minnesota,  and  that  the  European 
varieties  are  not  likely  to  be  as  good  as  the  best  kinds  originating  in 
this  country. 

The    CIIEMISTKY   OF   WHEAT,    D.    X.    HaRPER,    Ph.    D.     (pp.    ()0-84). — 

The  analyses  here  recorded  were  made  to  determine  the  effects  of  frost 
and  rust  (m  the  chemical  composition  of  wheat,  and  belonged  to  the 
investigation  on  wheat  already  jiartially  reported  in  Bulletins  Xos.  5 
and  (').  'I'he  article  is  introduced  with  an  explanation  of  technical 
terms  employed  in  the  statement  of  analyses.  TAvelve  samples  of 
graded  Avheat  and  thirteen  of  ungraded  were  analyzed.  The  ungraded 
sjiecimens  were  injiu'ed  by  frost  and  rust.  Notes  are  given  for  each 
( xi)eriment  on  the  grade  (as  established  by  the  State  grain  insi)ection 
de[)artment ),  relative  color  ami  hardness,  specific  gravity  and  general 
ai)pearance.  The  record  of  analyses  includes  j)ercentages  of  water, 
water-free  substance,  ash.  oil  (fats,  etc.),  fiber,  carbohydrates,  protein, 
total  and  albuminoid  nitrog(Mi.  and  glutt'n.  The  term  "gluten,"  as 
here  used,  includes  dill'erent  nitrogenous  compounds  of  com])lex  and 
not  Avell-under.stood  constitution,  as  well  as  variable  (|uantities  of 
fatty  and  mineral  substances,  etc.  It  is  the  material  which  gives 
tenacity  to  wheat  floiu".  A  method  foi-  determining  apj)roximately 
the  (juantity  is  described.  Comparisons  are  nuule  with  analyses  of 
other  American  and  a  few  foreign  wheats.  The  danger  of  basing 
conclusions  ui)on  too  few  observations  is  insisted  upon. 
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Frosted  a/id  rusted  (cheat  (pp.  77-84). — This  includes  chemical 
analyses  of  several  sani2:)les  of  four  varieties  of  "'  rusted  and  frosted  "' 
wheat.     It  was  shown  that — 

(1)  The  physical  characteristics  of  such  wheat  were  abnormal,  as 
well  as  the  percentages  of  the  chemical  constituents. 

(2)  The  "  gluten  "  varied  from  none  to  8.7  per  cent  in  amount,  and 
was  of  very  poor  quality. 

(3)  As  compai'ed  with  graded  wheat,  the  '"  rusted  and  frosted  " 
wheats  contain  about  2  per  cent  more  ])rotein,  indicating  "  that  they 
would  be  good  for  feeding  purposes;  '"  the  percentages  of  water  and 
carbohydrates  were  less,  and  those  of  ash,  oil  and  fiber  were  greater 
than  in  the  graded  wheat. 

(4)  By  comparing  analyses  of  bran  Avith  those  of  "  rusted  and 
frosted  ''  wheat,  it  appeared  that  rust  or  frost  does  not  do  the  milling 
and  leave  only  the  bran. 

Modern  feedikg  of  pigs  axd  its  influexce  upon  the  forma- 
tion  or  THE   SKULE  AND   DENTITION,   OlAF   ScIIWARTZKOPFF,    V.    D.    S. 

(pj).  85-94). — During  the  past  two  years  it  has  often  been  alleged  by 
practical  breeders  in  this  country  and  Euro])e  that  modern  feeding 
causes  an  earlier  development  and  consequently  an  earlier  shedding 
of  the  teeth  of  domestic  animals.  In  1882  Prof.  G.  T.  Brown  (see 
Journal  of  the  Eoyal  Agricultural  Society)  endeavored  to  shoAv  that 
the  breeders  were  wrong,  and  that  the  old  rules  for  determining  age 
by  dentition  were  generally  reliable.  A  few  years  later  the  German 
government  was  induced  by  complaints  of  breeders  to  institute  new 
experiments  on  this  subject,  and  Prof.  A.  M.  Nehring,  of  Berlin, 
published  in  the  Land ivirtsrhaftt ielie  Jahrhilcher  for  1888  a  series  of 
new  dentition  tables  for  pigs,  as  a  result  of  his  studies  and  investiga- 
tions uj^on  a  collection  of  one  hundred  and  thirty-one  skulls  of  dif- 
ferent kinds  of  pigs  at  the  Museum  of  the  Royal  xVgricultural  School 
at  Berlin. 

Dr.  Schwartzkopft'  bases  his  article  on  the  results  of  Professor  I^eh- 
ring's  investigations,  combined  with  his  own  observations  and  experi- 
ence. Diagrams  are  given  showing  the  influence  of  feeding  and  of 
breeding  on  the  shape  of  the  pig's  skull.  There  are  also  diagrams, 
formulas,  and  a  tabular  statement  of  the  dentition  of  the  pig,  with 
comments  on  the  develoi)ment  of  this  animal.  The  conclusions  are 
stated  as  follows: 

(1)  The  order  of  succession  of  the  teeth  in  our  jn-ecocious  pigs 
remains  the  same  as  in  the  primitive  hog. 

(2)  The  times  when  the  teeth  appear  are  variable,  according  to  the 
race,  feeding,  and  health.  The  same  breeds,  raised  under  the  same 
conditions,  will  show  the  same  appearance. 

(3)  The  form  of  the  skull  depends  upon  nutrition,  health,  and  the 
extent  of  employment  of  certain  muscles  of  the  head  and  neck. 
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Mississrppr. 

Mississippi  Agricultural  Experiment  Station. 

I>r/iiiii  iiK'iil  of  _\t  ississijipi  SItih'  .\</riciilt  iiral  ('olhiic. 
r.oc.itinii.  Auririillural  ('ollc.m".  Director.  S.  M.  Tracy.  .M.  S. 

lULLKTlX    Xn.   C.   .irXK  IC,.   1880. 

CiiAiMiox.  S.  M.  '1"i;a(v.  M.  S.  (]).  I).— In  Juno,  1881),  this  disease 
iti'okc  out  aiiKini;-  iniiU's  at  ^  a/oo  City.  It  was  annoimcod  to  the  Sta- 
tion by  teh'oranis  tiiat  fifty  deaths  liad  oectii-i'ed  and  that  the  animals 
attacked  died  within  twenty-fonr  honrs.  The  actino-  veterinarian  of 
the  Station,  I)i".  (J.  C  Creelnian,  was  at  on('e  sent  to  the  phice,  and 
other  experts  were  afterwards  stnnnioned.  The  residts  of  the  im'es- 
tigations  Innc  not  yet  hoeii  published.  This  preliminary  bulletin 
describes  the  symptoms  of  the  disease  and  suitable  preventive  treat- 
ment, and  recommends  that  as  soon  as  the  first  symptoms  are  noticed 
the  animal  should  l)e  drenched  with  the  following-  mixture: 

Olio  tal)lt'si)(i()iiful  oacli  of  cliioi'nto  of  potash  and  tincture  of  muriate  of  iron 
in  a  i)int  of  water.  Itepeat  tliis  every  four  hours.  Rathe  the  att'ected  parts 
Willi  crysialli/.ed  carlKilic  acid,  usin;,^  (in<>  part  acid  to  eight  parts  water.  All 
siclv  animals  should  have  pure  aii'.  and  nuist  ho  pi-otected  from  rain  and  hot  sun 
Mud  provided  with  an  ahundance  of  ,i,'ood  food.  If  the  kidneys  become  affected, 
irivo  one  ounce  doses  of  saltpeter  in  drinking  water,  and  if  the  bowels  are 
inactive  give  one-half  ounce  doses  of  linseed  oil  until  relieved. 

As  soon  as  the  aninuils  die  they  should  be  burned  and  the  place  dis- 
infoctetl  with  cai'bolic  acid  or  lime. 

r.T'LLETIX  Xo.   7.  .TT'XE  20,  1880. 

Hay  i'kkssks,  S.  M.  Tracy,  M.  S.  (pp.  i2-l'2). — This  describes  coni- 
]3etitive  trials  with  hay-i^resses.  The  gTading  was  made  with  a  scale, 
in  which  the  weight  per  cubic  foot  of  bale,  sjjeed,  horse-power,  and 
appi'arance  of  finished  bale  were  the  principal  factors. 

^MISSOUKI. 

Missouri  Agricultural  Experiment  Station. 

IhliiirtiiKiit  of  Missouri  A(/riciiIt  in  <iJ  ('<ij]e<i<\ 
Location.  Cohunhin.  Director,  .1.  W.  Sanborn.  B.  S. 

r.t  Lurrix  Xo.  r^,  febiutaky.  1880. 

Soil,.  A\  i;.\iiii:it.  FiKi.n  rin.vLs  with  cohx,  P.  SciiWErrzKi;.  V\\.  D. 
(pp.  4-44). — The  study  of  the  com  plant  outlined  in  Bidletin  No.  1 
of  this  Station  was  planned  to  include  a  study  of  the  soil  and  climatic 
conditions  at  tiie  Station;  chemical  analyses  of  the  diri'ei-ent  parts  of 
the  2)lant  at  dillerent  stages  of  develo])ment;  studios  on  the  physiol- 
ogy of  the  plant ;  and  experiments  in  cultivation  and  with  fertilizers. 
Bulletin  Xo.  5  contains  an  account  of  the  results  thus  far  obtained  in 
regard  to  soil,  climatic  conditions,  and  the  growth  of  corn  in  the  field. 

Tho  soil  {\)Y).  4-14). — The  poi-tion  of  the  college  farm  selected  for 
experiment  "  roi)roM'iitod  a  typical  ^Missouri  soil"  of  "blutl'  forma- 
tion."    .San4)les  representing  the  surface  soils  to  a  depth  of  a1)Out  ten 
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inches  and  the  subsoils  at  a  depth  of  eighteen  inches,  and  underlying, 
stilT,  plastic  clay  from  a  depth  of  about  3  feet  Avere  analyzed.  The 
composition  of  •'  air-dried  soils,"  "^  ignited  soils,"  and  of  the  portion 
soluble  in  nuu'iatic  acid  are  stated  from  analyses  and  estimates  l)ased 
upon  them.  Eesults  are  briefly  given  without  description  of  analyt- 
ical methods.  The  transi^prt  of  material  by  roots  from  subsoil  to  sur- 
face soil  is  discussed  and  its  importance  dwelt  upon.  The  author  is 
inclined  to  believe  "  that  superior  tillage  with  the  chemical  ami  phys- 
ical processes  i^iduced  hy  it  in  the  soil  is  the  key  to  the  situation  and 
one  remedy  for  existing  distress  in  agricultural  pursuits." 

The  cause  of  the  black  color  of  the  moist  soil  in  that  section  is  dis- 
cussed, and  its  possible  connection  with  the  oxidization  and  deoxidi- 
zation  of  compounds  of  iron  is  suggested.  Under  the  head  of  phys- 
ical properties  of  the  soil,  the  porosity,  and  water-holding,  water- 
lifting,  and  absorptive  powers  are  treated. 

Clhaatic  coiulitioiis  (pp.  14, 15,  35—1:4:). — The  temperature  of  the  air 
and  of  the  soil  at  3  and  6  inches,  and  1,  2,  and  3  feet  below  the  surface 
were  recorded  daily  from  May  5  to  Se})tember  5,  and  the  results 
embodied  in  a  numl>er  of  diagrams. 

Field  trials  (pp.  l()-34). — An  account  of  experiments  with  corn  in 
1888  on  a  field  of  about  20  acres.  The  methods  used  in  ])rei)aring  the 
soil  and  planting  and  cultivating  the  crop  are  described,  and  a  dia- 
gram of  the  experimental  field  is  given.  The  details  of  the  experi- 
ment are  set  forth  in  fourteen  tables,  showing  yield  of  husked  and 
shelled  corn,  the  weight  per  measured  bushel  of  shelled  corn,  weight 
of  one  ear,  grain  and  cob,  percentage  of  cob,  number  of  kernels  on  one 
ear,  the  measurement  of  leaves  of  one  corn  plant  July  0  (total  leaf 
surface,  including  one  side  of  sheath,  was  3,480.()(>  square  inches,  or 
over  24  square,  feet) .  and  the  daily  growth  of  five  corn  plants  in  inches 
from  June  23  to  July  2('),  inclusive. 

BULLETIN  No.  (!. 

Experiments  on  seed  cermination,  pea-weevil,  and  apples,  J.  W. 
Clark,  B.  S.  (pp.  3-10). 

(rcnaiiudioii  tests. — These  included  tests  of  the  seeds  of  a  consider- 
able number  of  different  kinds  of  vegetables,  grasses,  and  clovers 
]jurchased  from  dealers.  The  average  number  of  seeds  germinating 
in  each  100  tested  w^as  about  65. 

Pca-'ireeril  [Bruchas  pisi). — xV  statement  of  a  method  of  destroying 
this  insect  by  soaking  the  peas  in  water  before  planting. 

Apple  texts. — Notes  on  the  keeping  qualities  of  twenty-one  varieties 
of  apples. 

Report  of  committee  on  Missouri  Agricultural  College  col- 
lection or  APPLES  (exhibited  at  the  annual  meeting  of  the  Missouri 
State  Horticultural  Society  at  Nevada,  Mo.)  (pp.  9,  10). — The  com- 
mittee commended  the  College  for  its  exhi])it  of  apples  and  for  its 
experiments  with  new  varieties  of  this  fruit. 


ARSTIiACTS  OF  ITBLirATIOXS  OF  TIIH  IMTFf)  STATES  DFI'AHTMFNT  OF 
Al.liHTLTniF.  ISSFED  IN  issi). 


P^^RT    I. 


BUREAU  OF  ANIMAL  INDUSTRY. 

Hog  cholera.  D.  E.  Sal^iox  (pi>.  1-107). — This  special  report 
treats  of  the  history,  nature,  and  treatment  of  hog-  chokn'a,  as  deter- 
mined by  the  incpiiries  and  investii>"ations  of  the  Bureau  of  Animal 
Industry.  In  the  letter  of  transmittal  it  is  stated  that  in  the  course 
of  the  investio-ations  two  very  difl'erent  and  distinct  epizootic  dis- 
eases of  SATine  were  discovered.    One  of  these  is  called  hog  cholera. 

Introduction  and  spread  of  hog  cholera  in  the  United  States. — This 
chapter  traces  the  development  of  the  epizootic  swine  diseases  from 
tlu'  first  ()utl)reak  recorded  in  Ohio  in  1838  up  to  1887,  and  gives  a 
tabulated  statement  of  the  replies  from  al)out  850  correspondents, 
showing  when  the  original  outbreaks  occurred  in  their  localities.  It 
also  gives  extracts  frou.i  i)apers  by  Dr.  George  Sutton,  of  Indiana, 
and  Dr.  E.  ]M.  Snow,  of  Rhode  Island,  showing  the  condition  of  the 
disease  from  18oG  to  18G1. 

Tlie  inrcst/'f/ations  of  swine  diseases.— X  resume  of  the  scientific 
investigations  of  hog  cholera,  beginning  with  those  of  Dr.  George 
Sutton,  of  Aurora,  Ind.,  made  from  1850  to  1858,  and  those  of  Dr. 
EdAvin  ]M.  Snow,  of  Providence,  R.  I.,  published  in  1861.  The  paper 
contributed  by  Prof.  James  Law  to  the  Annual  Report  of  the  Depart- 
ment of  Agriculture  for  1875  is  given  in  full.  There  is  also  a  resume 
of  the  early  investigations  of  Dr.  H.  J.  Detmers  and  a  brief  review 
of  the  inA'estigations  of  Drs.  Law.  Detmers.  and  Salmon,  published 
from  1878  to  1880. 

Symptoms  and  poxt-mortem  appearances  in  hog  eholera. — These 
are  stated  in  detail.  The  disease  is  divided  into  (a)  the  acute  type, 
(b)  the  chronic  form.  The  chajiter  closes  witli  the  history,  autopsy, 
notes,  and  bacteriological  observations  of  an  outbreak  of  hog  cholera 
near  the  city  of  AA^ashington  in  1887. 

The  cassation  or  etiology  of  hog  cholera. — The  investigations  led 
to  the  conclusion  that  the  disease  is  caused  by  a  bacillus. 

The  lj(teilhis  of  hog  eholera. — This  l)acillus  has  been  obtained  from 
about  four  hundred  hogs  aifected  with  the  disease  during  the  ])ast 
three  vears.     It  is  found   in  largest  numb.-^rs  in  the  spleen.     AVhen 
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stained  in  an  aqueous  solution  of  methyl  violet,  the  bacteria  appear 
as  elongated  ovals,  or  short  rods,  with  rounded  ends,  chiefly  in  pairs. 
In  cover-glass  preparations  from  the  spleen,  when  the  staining  has 
been  very  brief,  only  the  border  of  the  rods  is  deeply  stained,  the 
central  portion  being  pale.  When  the  period  of  staining  is  prolonged 
the  rod  may  become  uniformly  stained.  Bacteria  thus  prepared  and 
mounted  in  balsam  measure  from  1.2  to  1.5  micro-millimeters  in 
length  and  about  0.6  micro-millimeters  in  breadth.  The  germs  have 
not  been  positively  identified  in  the  ulcers  of  the  intestines  by  micro- 
scopical investigations,  but  their  presence  has  been  demonstrated  by 
the  inoculation  of  mice  and  rabbits. 

Staining  of  hog-cholera  hacteiia. — CoA^er-glass  preparations  are 
stained  by  a  few  minutes'  contact  with  watery  solutions  of  the  ordi- 
nary aniline  colors,  such  as  methyl  violet,  fuchsin,  and  methylene 
blue. 

Distfihiition  of  hacteria  in  the  Ijody. — In  acute  cases  the  spleen  con- 
tains the  largest  number,  the  liver  nearly  as  many.  The  lungs,  lym- 
phatic glands,  and  kidneys  contain  a  moderate  number.  They  are 
fewest  in  tlie  blood  from  the  heart.  In  chronic  cases  the  number  in 
the  internal  organs  is  very  small. 

Biology  of  the  hog-eliolera  hacillas. — This  section  gives  the  diag- 
nostic characters  as  obtained  by  studying  the  growth  of  the  bacillus 
in  and  on  the  different  culture  media. 

The  diagnosis  of  hog  cholera  hy  means  of  inocidation. — There  are 
given  here  the  results  obtained  by  inoculating  mice,  rabbits,  guinea- 
pigs,  and  pigeons  with  the  bacilli  of  hog  cholera. 

Vitality  of  hog-cholera  hacilli  and  their  resistance  to  various 
destructive  agents. — The  vitality  of  these  bacilli  in  cultures  remains 
for  months  unchanged. 

Resistance  of  hog -cholera  hactei'ia  to  heat. — The  bacilli  are  de- 
stroyed by  momentary  exposure  to  boiling  water.  The  temperature 
of  136°  F.  to  138°  F.  destroys  them  when  moist  in  fifteen  minutes, 
and  130°  F.  in  one  hour.  A  dry  heat  of  176°  F.  destroys  them  in 
fifteen  minutes.    They  retain  their  vitality  after  freezing. 

Vitality  of  hog-cholera  Ijacteria  in  ordinary  water. — Experiments 
are  given  to  show  that  these  germs  multiply  for  some  days  after  they 
are  j^laced  in  ordinary  water,  and  that  some  of  them  retain  their 
vitality  for  about  two  months. 

Resistance  to  drying  at  ordinary  temperature. — When  culture 
liquids  are  dried  upon  cover-glasses  and  upon  threads  the  bacilli 
lose  their  power  of  multiplying  in  from  ten  to  fifty  days.  "N'N^ien 
small  bits  of  spleen  tissue  were  rubbed  on  cover-glasses  and  dried 
the  germs  were  capable  of  multiplying  for  four  months.  When  a 
moist  and  dry  state  alternated  the  germs  which  resisted  drying  four 
months  were  destroyed  in  less  than  one  month. 

Length  of  time  during  which  virus  remains  (dive  in  the  soil. — A 
number  of  experiments  were  made  by  infecting  soil' and  inoculating 
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rabbits  from  tbis  at  sbort  intervals.    Tboc  cxix'riineiits  indicato  tbat 
the  virus  lost  its  vitality  in  from  one  to  four  months. 

Eft'ect  of  (lisinfeetants  on  the  rims  of  liog  clwlem. — A  large  number 
of  experiments  are  recorded.  The  method  was  to  add  a  few  (Iroi)s  of 
euhurc  liquid  containing  the  germs  to  the  disinfectant  solution  in  a 
sterilized  watch-glass  under  a  bell  glass.  After  certain  regular  inter- 
A-als  of  time  platinum  loops  holding  about  one  one-hundredth  cubic 
centimeter  were  used  to  transfer  this  li(|uid  to  tubes  of  beef  infusion. 
These  were  then  placed  in  a  thermostat  and  watched  for  a  number  of 
days;  if  no  growth  resulted,  the  bacilli  Avere  considered  to  have  l)een 
destroyed.  Ecsults  Avere  briefly  as  follows:  A  saturated  solution  of 
connnon  salt  destroyed  the  bacilli  in  from  twenty-one  to  twenty-nine 
days:  mercuric  chloride.  1  to  75.000,  in  seven  days:  carholic  acid,  1 
to  80,  in  five  minutes:  iodine  water  in  fifteen  minutes;  'perrnanga- 
■juite  of  potash.  1  to  H.OOO.  in  fifteen  minutes;  mercuric  iodide,  1  to 
1,000,000,  in  ten  minutes;  sul/>Jtate  of  ropper.  1  to  200,  in  five  min- 
utes; 1  to  1,000.  in  twenty  minutes:  liijdrochloric  acid,  1  to  500,  in 
five  minutes;  chloride  of  zinc,  1  to  10,  in  fifteen  minutes;  sulphuric 
acid.  1  to  2,000,  in  ten  minutes.  A  mixture  of  equal  parts  of  crude 
cat'hoUc  acid  and  commercial  sul pit  uric  acid.  1  to  200,  destroyed  the 
bacilli  in  mixtures  containing  nnich  organic  matter  in  one  hour. 
Ordinary  lime  destroyed  the  bacilli  in  water  when  present  in  only  0.03 
jjer  cent:  in  beef  infusion,  when  there  was  0.08  per  cent,  and  when 
there  Avas  considerable  albuminous  matter  in  suspension  it  required 
0.32  per  cent.  It  is  concluded  from  other  experiments  that  from  0.75 
per  cent  to  1  i)er  cent  of  lime  will  destroy  the  hog  cholera  bacilli  in 
soil. 

Is  there  any  spore  state  in  the  life  liistor)/  of  the  l><u-ilhi><  of  hog 
cholera? — This  (]uestion  is  c(msidered  from  vai'ious  ])oints  of  vicAV, 
and  is  decided  in  the  negative. 

Ways  in  which  swine  hecome  infected. — Experiments  are  detailed. 
shoAving  the  infection  of  hogs  by  feeding  on  the  viscera  of  infected 
animals,  and  on  pure  cultures  of  hog-cholera  bacillus,  by  subcutaneous 
inoculation  Avith  blood  from  affected  swine  and  Avith  culture  liquids, 
and  by  intraA'enous  inoculation. 

Ohserrations  on  the  action,  of  hog-dodcra  Ixictcria. — Under  this 
head  an  explanation  is  given  of  the  ways  in  which  the  different  symp- 
toms and  lesions  are  produced  in  this  disease. 

Bacteriologiccd  investif/ation  of  hog  cholera  in  Xchruxl.'u.  Ilf/nois. 
and  Maryland. — This  contains  details  in  regard  to  the  isolation  and 
study  of  the  hog-cholera  germs  from  these  different  sections.  While 
some  slight  differences  in  the  manner  of  groAvth  of  the  germ  Avere 
observed,  it  was  plain  that  they  were  all  of  the  same  species. 

Relation  of  hog  cholera  to  the  puUic  health.— Tho  hog-cholera  ba- 
cillus resembles  in  some  respects  the  germ  of  typhoid  fever,  but  the 
conclusion  is  reachetl  that  the  two  diseases  are  entirely  distinct.     Ana- 
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tomically,  hog-  cholera  and  diphtheritic  dysentery  are  much  alike, 
though  there  is  no  evidence  that  the  hitter  disease  can  be  produced  by 
hog-cholera  germs.  The  preparation  of  pork  by  cooking  is  su-fficient 
to  destroy  the  bacilli  if  by  any  chance  the  flesh  of  diseased  animals 
gets  into  the  market.  The  carcasses  of  hogs  which  have  died  should 
not  be  allowed  to  decompose  on  the  surface  of  the  ground  near  dwell- 
ings or  streams  of  Avater,  as  this  is  dangerous  to  the  health  of  the  com- 
munity, not  because  of  the  si^ecific  contagion,  but  from  the  decomposi- 
tion of  organic  matter. 

Prevention  of  hog  cholera. — The  sources  and  channels  of  infection 
are  as  follows : 

{a)  Pigs  purchased  from  infected  herds  or  coming  in  contact  with 
those  from  infected  farms,  or  running  over  grounds  occupied  by  dis- 
eased swine  within  two  or  three  months. 

{}))  Infected  streams  may  communicate  the  disease  to  herds  l)el()w 
the  source  of  infection. 

(c)  Virus  may  be  carried  in  feed,  implements,  and  (m  the  feet  and 
clothing  of  persons  from  infected  herds  and  i^remises. 

(r/)  Winds,  insects,  birds  (particularly  buzzards),  and  various  ani- 
mals may  transport  hog-cholera  virus. 

When  hog  cholera  has  ap})eared  in  a  herd  the  following  precautions 
should  be  taken  to  prevent  the  virus  from  being  carried  to  other  farms 
or  other  herds : 

{(i)  The  dead  animals  should  be  immediately  disposed  of.  either  In- 
burial  or  by  burning,  or  if  they  are  taken  to  some  rendering  establish- 
ment their  transportation  should  be  governed  by  well-defined  rules 
Avhich  will  prevent  the  dissemination  of  virus  on  roads,  in  Avagons.  etc. 

(/>)   Streams  should  l)e  carefully  protected  from  pollution. 

(c)  No  animals  should  be  removed  from  any  infected  herd  or  local- 
ity to  another  free  from  the  disease  for  at  least  six  months  after  the 
last  case  of  disease. 

In  order  to  prevent  tlie  remaining  healthy  aniuuils  of  an  infected 
herd  from  taking  the  disease  the  following  measures  are  suggested: 

(«)  Removal  of  still  healthy  animals  to  inclosed  uninfected  ground 
or  pens,  as  far  as  possible  from  infected  localities. 

(&)   Destruction  of  all  diseased  animals. 

(c)   Careful  burial  or  Ijurning  of  carcasses. 

(r/)   Repeated,  thorough  disinfection  of  the  infected  premises. 

(e)  Great  cleanliness,  both  as  to  surrounilings  and  as  regards  tlie 
food,  to  prevent  its  becoming  infected. 

Extended  details  are  given  under  each  of  these  heads. 

Treatment  of  hog  cholera. — There  is  no  known  specific  for  this  dis- 
ease and  no  specially  successful  treatment  has  been  discoA'ered.  Ex- 
periments were  made  to  oV)tain  some  safe  and  efficient  laxative  to  use 
at  the  beginning  of  the  disease,  but  in  most  cases  the  cathartics  that 
were  administered  failed  to  produce  this  effect.  Easily  digested  food, 
such  as  milk  and  gruel,  is  indicated. 
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K.rpcf'niu'iifs  oil  the  pre I'ciif'/on  of  hot/  rliolcm  hi/  niociihit'/on . — • 
Under  this  head  arc  iiixcii  the  results  oi"  exi)erinieiits.  with  no  attempt 
to  discuss  the  i:-enerai  eeononiic  A'ahie  of  \accinat  ion  in  such  diseases. 

I nociildfioit  ir'itJi  snidll  doxcs  of  xfroiif/  rims  in  the  foi-ni  of  ll</ui<i 
'■nlfnres. — A  considcrahh'  nuniher  of  experiincnts  show  that  a  dose  of 
one-fifth  cul)ic  centinieter  of  culture  liquid  may  he  injected  liypo- 
derniically  without  daii<>-er  to  the  life, of  the  aninuil.  After  the 
effects  of  the  inocuhition  have  ])assed.  a  lai'ii'er  dose.  reachini>-  2^,  to  )] 
cubic  centimeters,  may  also  be  i>"iven  in  the  same  way  without  danii'er. 
^lost  animals  thus  inoculated  contracted  hoi>'  cholera  when  they 
were  af'tei'wards  exposed  either  by  feedino'  or  by  coliabitatino;  with 
diseased  piii's. 

Effect  of  fccdiiKj  snidll  (jniinfitics  of  /■n/fiircs. — A  nunilter  of  [)il2.'s 
were  i\'d  with  from  10  to  100  cubic  centimeters  of  cidture  li(|uid. 
These  animals  Avere  more  or  less  affected  by  the  feeding,  but  none 
died.  AMieii  they  were  afterwards  placed  in  an  infected  pen  all  con- 
tracted the  disease  and  died.  There  was  a  marked  ditFerence  between 
the  ])iii-s  which  had  been  fed  and  the  check  animals,  in  that  the  latter 
died  of  most  severe  hemorrhagic  type  of  the  disease,  while  the  former 
-iiccumbed  to  chi'onic  infection. 

Injection  of  sterilized  culture  liquid  to  produce  immuirity. — The 
ohlest  ex])eriments  were  made  in  ISS.")  and  1S8G  with  pigeons,  and 
were  continued  in  1SS7.  They  show  tliat  these  l)irds  could  l)e  made 
insuscej^tible  by  such  treatment.  A  considerable  inimber  of  tests  with 
stei-ili/ed  cultures  were  made  npon  pigs,  but  without  any  nniformly 
fa\()rabh'  i-esult,  although  in  some  cases  there  appeared  to  be  more 
oi"  h'ss  innnunity  ]:)roduced  in  this  way. 

K.r pcrinicnts  on  the  attenu<(tion  of  lioij-cholcnt  haeilll  hi/  heat. — 
These  ex])eriments  indicate  that  the  ])athogenic  power  of  the  bacilli 
expire-  ordy  with  their  lives.  The  attempts  therefore  at  attenuation 
were  not  successfnl,  but  they  Avere  being  continued  at  the  time  the 
re])()rt  was  written. 

FIo(/  cjiolcni.  or  disco ftcs  closely  allied  to  it,  in  other  countries.— 
Uiuler  this  head  is  given  a  condensed  sunnnary  of  literature  relating 
to  the  sAvine  fe\-er  of  (Jreat  Ui-itain,  a  disease  of  swine  in  Denmark 
resembling  hog  cholera,  and  also  outbreaks  in  France  believed  to  be 
of  the  same  natiu'e. 

Report  on  epizootic  niSE.\Sf:s  amonm;  swixe.  liv  the  United  States 
lioAR!)  or  Inquiry  (pp.  5-lo). — This  board,  consisting  of  Dr.  P].  O. 
Shakespeare,  of  Philadelphia,  Pa.:  Dr.  T.  d.  liurrill,  of  Champaign, 
TIL.  and  Dr.  V>.  Meade  Bolton,  of  Uobnnbia,  S.  U..  was  appointed  by 
the  Conunissioner  of  .Vgi-icnlture  to  decide  certain  contested  ques- 
tions in  regai-d  to  swine  diseases  and  as  to  the  accuracy  of  the  scien- 
tific woi'k  td'  the  Uureau  of  Animal  Industry.  The  board  \isited 
Washington.  I).  C.  Uolumbia.  S.  C.,  Lincoln.  Xebr.,  Lexington.  K3^, 
and  Cohunbus,  Ohio.     There  are  two  reports,  one  signed  by  Dr.  Shakes- 
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peare  and  Professor  Burrill.  and  one  by  Dr.  Bolton,  who  fonnd  it  nec- 
essary to  snbniit  his  rej^ort  l)efore  the  completion  of  that  of  his  col- 
leagnes.  In  both  re])()rts  it  was  concluded  that  there  were  two 
epizootic  diseases  of  swine  in  this  conntry.  which  had  been  described 
in  the  Reports  of  the  Bnrean  of  Animal  Indnstry  as  hog  cholera 
and  swine  plagne.  respectively. 

In  both  reports  the  opinion  is  ex^^ressed  that  the  germs  of  each  of 
these  diseases  were  first  accnrately  described  and  the  proof  of  their 
pathogenic  relations  given  in  the  Annual  Reports  of  the  Bureau  of 
Animal  Industry.  The  work  of  this  Bureau  is  spoken  of  as  up  to 
the  standard  of  modern  requirements  concerning  bacteriological 
investigations.  The  l)oard  is  of  the  opinion  that  the  disease  investi- 
gated by  Dr.  Billings  in  Nebraska  and  Dr.  Detmers  in  Ohio  is  iden- 
tical with  the  hog  cholera  described  in  the  Reports  of  the  Bureau. 

The  experiments  concerning  immunity  are  regarded  as  inconclusive 
and  more  or  less  indefinite.  Yet  it  was  found  that  there  was  a  cer- 
tain degree  of  protection  afforded  by  inoculation  and  by  feeding  hogs 
with  the  virulent  cultures.  Inoculation  with  the  living  germs  of  the 
disease,  either  through  the  stomach  or  by  hypodermic  inoculation,  is 
considered  very  objectionable,  as  it  involves  a  serious  risk  of  more 
widely  extending  the  disease  and  increasing  instead  of  diminishing 
the  already  enormous  losses  therefrom.  Further  investigations  are 
advised  with  the  chemical  j^roducts  of  the  disease  germs  in  the  hope 
that  a  safe  method  of  producing  immunity  may  be  discovered. 

DIVISION  OF  ECONOMIC  ORNITHOLOGY  AND  MAMMALOGY. 

BULLETIN  No.   1. 

The  ExoniSH  sparrow  in  Xorth  America,  C  H.  Merriam  axd 
W.  B.  Barroavs  (pp.  405). — This  bulletin  gives  in  condensed  form 
the. results  of  an  investigation  begun  in  1884  by  a  committee  of  the 
American  Ornithologists'  Union,  continued  by  the  Department  of 
Agriculture  in  188(),  and  completed  in  1888.  The  abundant  material 
upon  Avhich  the  report  is  based  was  derived  principally  from  three 
sources:  (T)  The  original  ol)ser rations  and  reports  of  more  than  three 
thousand  correspondents  in  all  parts  of  America;  (2)  the  published 
testimony  of  naturalists  and  others  in  all  parts  of  the  world;  (3) 
studies  of  the  food-habits  of  the  sparrow,  and  examinations  of  large 
numbers  of  stomachs  l)y  specialists  connected  with  the  Department  of 
Agriculture. 

A  history  of  the  various  introductions  of  the  sparrow  to  America  is 
given;  the  ra]>i(l  increase  of  the  pest  is  measured,  and  its  distribution 
is  traced  and  iiiai)p('d.  Then  are  considered  successively  the  different 
metliods  of  its  distribution,  together  with  the  various  checks,  both 
natural  and  artificial,  which  have  affected  it  from  time  to  time.  The 
next  five  chapters  treat  respectively  of  injuries  to  Inids,  blossoms,  and 
foliage :  to  fruits,  garden  seeds,  and  vegetaloles :  to  grain ;  of  the  rela- 


100 

lion  of  the  sparrow  to  native  l)ir(ls:  and  of  its  relation  to  insects.  Tii 
dealinii'  witli  all  these  (piestions  the  ntniost  care  is  taken  to  state  fairly 
and  fully  holh  -ides  of  the  (]uestion.  and  testimony  from  iinimpeaeh- 
al»le  sonrces  is  iiitrothiced  freely  throughout  the  hook.  It  is  shoAvn 
eoncliisively  that  the  damage  to  agricultural  ])roduets  is  immense,  far 
e.\ei>eding  all  |)ossil)le  benefits  conferred  by  the  sparroAv;  that  its 
presence  sei'iously  lessens  the  number  of  native  birds;  and  that  the 
good  it  does  by  eating  injurious  insects  is  insignificant  as  c<)m]iared 
>vith  the  damage  done  on  every  hand. 

^Methods  of  restriction  and  extermination  are  discussed  at  length; 
bounties  are  shown  to  be  inefficient;  the  use  of  poison  is  advocated; 
and  full  directions  are  given  for  poisoning,  shooting,  and  trapping. 
A  careful  sunnnary  of  existing  statutes  follows,  and  recommendations 
for  future  h^gislation  are  made.  Then  folloAv  ICO  pages  of  evidence  in 
detail,  and  the  volume  concludes  M'ith  a  copious  index  and  a  colored 
map  showing  the  distril)ution  of  the  sparrow  in  North  America  at  the 
end  of  the  year  1886. 

XORTII   AjUERICAX   FaUXA.  XoS.    1   AND   2. 

Under  the  above  title  two  numbers  of  a  strictly  scientific  character 
have  been  published,  the  first  containing  a  revision  of  the  North 
American  l*ocket  Mice,  and  the  second,  descriptions  of  new  North 
American  Mammals,  with  revisions  of  grotips. 

DIVISION  OF  FORESTRY. 

lU'LLETIX  No.  :!.  FElUiTAUY.  1880. 

The  use  of  metal  track  ox  railavays  as  a  substitute  for  WOODEX' 
TIES,  E.  E.  E.  Tratmax.  C.  E.,  axd  B.  E.  Ferxow  (pp.  T-56).— This 
is  a  preliminary  report  on  the  use  of  metal  railroad  ties  as  a  substitute 
foi"  wooden  ties  in  foreign  countries  and  on  other  kindred  matters. 
A  fidl  rejiort  on  the  same  subject  is  to  be  issued  soon.  It  is  estimated 
that  there  are  not  less  than  lO.OOO  miles  of  metal  track  of  various 
types  in  the  world,  the  lion's  share  (5.5:30  miles)  belonging  to  Ger- 
niany.  India  has  about  1,800  miles;  the  Argentine  Republic  over 
l.OOO  miles;  Austria,  Switzerland,  and  Spain.  200  to  250  miles  each; 
Holland  and  Belgium,  125  miles  each;  and  England,  France,  Africa, 
Egypt.  Algeria.  Mexico,  and  other  countries  smaller  amounts.  In  the 
United  States  only  insignificant  trial>  without  definite  results  are 
reported. 

Some  25()  patents  relating  to  metal  railway  track  are  briefly  noticed 
and  a  few  varieties  of  metal  ties  are  more  fully  discussed.  About 
"30.000  of  the  "*  Post  ties,"  which  originated  in  Belgium,  are  in  use. 
^Ir.  Post,  engineer  of  the  Netherlands  State  Railway,  in  a  paper  on 
''  ^laintenance  Expenses,"  which  is  reprinted  in  this  bulletin,  states 
that  the  cost  of  maintenance  per  kilometer  [)er  day  ranges  for  periods 


110 

of  seven  years  from  0.407  to  O.O^'J  francs,  while  oak  ties  had  cost  0.605 
francs.  From  Algvria  it  is  reported  that  the  nse  of  metal  ties  (over 
100,000)  had  saved  one-fourth  of  the  labor  otherwise  required  for 
maintenance,  or  about  $00  per  mile  per  annum. 

Report  of  experiiments  in  wood  seasoxixg,  G.  H.  Ellis  (pp. 
57-67). — This  was  i)repared  by  the  chemist  of  the  Chicago,  Burling- 
ton and  Quincy  Railroad  Company. 

The  result  of  this  series  of  experiments  shows  tliat  the  nioiitli  during  whidi 
the  seasoning  liegins  varies  with  the  kind  of  wood. 

(1)  Tliat  for  oalv  the  seasoning  commences  in  ]March  or  April:  with  i)ine  the 
exact  month  C(juld  not  he  decided,  as  it  was  not  placed  mider  oliservation  until 
late  (April),  hut  all  test  pieces  showed  a  loss  of  moisture  within  a  fortnight 
after  heing  exposed. 

Ash  and  whitewood  conunenced  to  lose  moisture  in  Ajiril,  and  elm  innnediately 
on  heing  exposed,  in  .January. 

No  law  can  be  deduced  from  the  expei-iments  as  to  the  exact  time  that  seascn- 
ing  ends,  as  the  woods  all  vary ;  but  as  a  general  rule  it  may  be  stated  that  in 
all  woods  (except  perhaps  elm)  seasoning  virtually  ends  with  the  end  of  the 
summer  months. 

(2)  All  woods  take  up  moisture  in  slight  amounts  during  wet  weather  of  the 
fall  and  winter  months. 

(3)  Pine  of  small  dimensions  (such  as  1-inch  flooring)  will  absorb  moisture 
during  the  wet  months. 

(4)  As  shown  by  these  experiments,  one  season  of  average  weather  is  gen- 
erally sufttcieut  to  season  woods  for  purposes  of  construction. 

Relation  of  railways  to  the  timber  resources  of  the  United 
States,  E.  E.  R.  Tratman,  C.  E.  (pp.  68-73). — This  is  a  paper  which 
was  read  before  the  American  Forestry  Congress  at  Atlanta,  Ga., 
December  8,  1888.  Four  ways  in  which  the  railways  may  help  to 
economize  the  timber  supply  of  the  country  are  discussed,  viz :  (1)  By 
taking  more  care  in  the  selection,  cutting,  and  storing  of  timber;  (2) 
by  the  more  general  use  of  iron,  steel,  stone,  brick,  concrete,  etc.,  for 
bridges,  trestles,  buildings,  and  other  construction  works;  (3)  by  the 
introduction  of  some  efficient  and  economical  preservative  process; 
and  (1)  by  the  introduction  of  metal  cross-ties.  The  necessity  for 
devices  to  prevent  the  burning  of  forests  by  fires  kindled  by  loco- 
motives is  also  ureed. 
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Bulletin  Xo.  1.  March,  1889.— Organization. 
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Sol:tii  Carolina  Agricultural  Experiment  Station  : 
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AVISCOlSrSIlN'. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin: 

Bulletin   Xo.   21.   October,   1889.— Comparative   Value  of   Warm   and  Cold 
Water  for  Milch  Cows  in  Winter. 
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EDITOPvIAL  NOTES. 

Tlie  following  is  a  brief  siiiniiiarv  of  some  statistics  of  the  stations 
collated  for  the  Annual  Report  of  this  Office  for  1889. 

Experiment  stations  have  been  in  operation  during  1889  under  the 
act  of  Congress  ai)i)roved  March  2,  1887,  in  all  the  States  except  Mon- 
tana. North  Dakota,  and  Washington.  In  several  States  the  United 
States  grant  is  divided,  so  that  fortj^-three  stations  in  thirty-nine 
States  are  receiving  money  from  the  United  States  Treasury.  In 
each  of  the  States  of  Connecticut,  Massachusetts,  New  Jersey,  and 
New  York  a  separate  station  is  maintained  entirely  or  in  part  by 
State  funds,  and  in  Louisiana  a  station  for  sugar  experiments  is 
maintained  mainly  by  funds  contributed  by  sugar  planters.  In 
many  States  branch  stations  or  substations  have  been  established.  If 
branch  stations  or  substations  be  excluded,  the  number  of  stations  in 
the  United  States  is  forty-six;  if  they  be  included,  it  is  sixty-three. 
These  stations  with  this  Office  expend  in  all  about  $725,000  per  annum, 
of  which  $()00,000  is  appropriated  from  the  National  Treasury  and 
$125,000  is  received  from  State  governments  and  other  sources. 

The  working  staffs  of  the  stations  may  be  classified  as  follows:  Di- 
rectors and  vice-directors,  G3;  chemists,  106;  agriculturists,  78;  horti- 
culturists, 40;  botanists,  30;  entomologists,  29;  veterinarians,  19; 
meteorologists,  10;  biologists,  5;  viticulturists,  5;  physicists,  3;  geol- 
ogists, 3:  mycologists,  2;  irrigation  engineer,  1;  in  charge  of  sub- 
stations. 14: :  secretaries  and  treasurers,  13;  clerks,  16;  miscellaneous, 
17:  giving  a  total  of  449.  Subtracting  the  number  of  officers  who 
are  entered  in  two  classes,  we  have  402  as  the  total  number  of  persons 
engaged  in  the  work  of  the  stations  and  of  this  Office. 

Some  idea  of  the  distribution  of  the  work  of  research  among  the 
stations  may  be  gained  from  the  following  approximate  data,  collated 
chiefly  from  the  station  publications  for  1888  and  1889.  Twenty- 
seven  stations  are  studying  ])r<)blems  relating  to  meteorology  and 
climatic  conditions.     Thirty-one  are  studying  tlie  soil,  by  investiga- 

117 


118 

tions  of  its  geology,  physics,  or  chemistry;  experiments  in  tillage, 
drainage,  or  irrigation ;  soil  tests  with  fertilizers  or  other  experi- 
mental inquiries.  Thirty-five  are  making  analj^ses  of  commercial  and 
home-made  fertilizers  or  are  conducting  field  experiments  with  fer- 
tilizers. Thirty-nine  are  studying  the  more  imjjortant  crops  with 
reference  to  methods  of  culture,  manuring,  and  rotation;  varieties 
adapted  to  different  localities  and  purposes;  and  chemical  composi- 
tion and  nutritive  value.  TAventy-five  stations  are  investigating  the 
composition  of  feeding  stuff's  and  in  some  instances  making  digestion 
experiments.  Seventeen  are  dealing  with  questions  relating  to  silos 
and  silage.  Twenty-four  are  conducting  feeding  experiments  for 
milk,  beef,  mutton,  or  pork,  or  are  studying  different  methods  of  feed- 
ing. Eighteen  are  investigating  subjects  relating  to  dairying,  includ- 
ing the  chemistrA'  of  milk,  bacteria  of  milk,  creaming,  butter  making, 
and  the  construction  and  management  of  creameries.  At  least  thirty- 
three  stations  are  studying  methods  of  chemical  analysis.  Botanical 
studies  occupy  more  or  less  of  the  attention  of  thirty-three  stations; 
these  include  investigations  in  systematic  and  physiological  botany, 
mycology  with  especial  reference  to  the  diseases  of  plants,  the  testing 
of  seeds  with  reference  to  their  vitality  and  purity,  and  classification 
of  weeds  and  methods  for  their  eradication.  Thirty-five  work  to  a 
greater  or  less  extent  in  horticulture,  testing  varieties  of  vegetables 
and  fruits  and  making  studies  in  varietal  improvement  and  SA'n- 
onymy.  Nine  have  begun  operations  in  forestry.  Twenty-five  inves- 
tigate injurious  insects  Avith  a  view  to  their  prevention  or  destruction. 
P^ifteen  give  attention  to  veterinary  science.  At  least  four  are  experi- 
menting in  apiculture  and  three  in  aviculture.  Sugar  making  is 
experimented  with  at  six  stations,  but  the  Louisiana  Sugar  Experi- 
ment Station  does  far  more  in  this  direction  than  an}'  other. 

During  the  calendar  year  1889  the  stations  have  published  forty- 
five  annual  reports  and  two  hundred  and  thirty-seA^en  bulletins. 

Changes  in  the  personnel  of  the  staffs  during  the  year  liaA^e  been 
numerous.  Only  those  in  the  directorship  can  be  mentioned  here. 
Florida  has  elected  J.  P.  De  Pass;  in  Michigan,  Oscar  Clute  has  suc- 
ceeded EdAvin  Willits,  aaIio  resigned  to  become  Assistant  Secretary  of 
Agriculture:  in  Minnesota,  X.  AV.  Mcl^ain  has  succeeded  Edward  D, 
Porter;  in  Missouri,  EdAvard  D.  Porter  has  succeeded  J.  W.  San- 
born: in  Nebraska,  L.  E.  Hicks  has  succeeded  C.  E.  Bessey ;  the  New 
Jersey  Stations  have  lost  their  director,  Oeorge  H.  Cook,  by  death. 
His  place  is  temporarily  filled  by  Merrill  E.  Gates,  president  of 
Rutgers  College,  Avith  Avhich  the  Stations  are  connected;  E.  M.  Shel- 
ton,  of  the  Kansas  Station,  resigned  his  position  to  accept  one  in 
Australia,  and  no  successor  has  been  appoint(>d;  George  T.  Fairchild, 
president  of  the  Kansas  State  Agricultiu"e  College,  Avith  Avliich  the 
Station  is  coiniected,  has  executiA^e  charge  of  the  Station,  and  I.  D. 
Graham,  secretary  of  the  Station,  has  charge  of  the  correspondence. 

By  act  of  the  legislature,  the  Experiment  Station  of  the  University 
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of  Georoia  -was  rcMiioVi'd  i'loiii  Alliens  to  the  vicinity  of  Griffin 
(Exjx'rinu'ut  P.  (). ).  Ga.,  wiicre  it  is  in  operation  under  the  title  of 
the  (Jeoriiia  P>xperinient  Station,  with  I\.  J.  Redding  as  director. 
The  chemical  work  is  done  l>y  special  contract  at  the  University  of 
Georgia,  but  if  the  present  plaiis  are  carried  out  will  be  done  at 
(iriffin  as  soon  as  laboratories  can  be  prepared.  Tlie  connetition  of 
the  Station  Avitli  tlie  University,  the  institution  which  received  the 
benefits  of  the  land-grant  act  of  1862,  is  constructively  preserved 
by  allowing  that  institution  a  minority  representation  in  the  govern- 
ing board. 

In  Arizona,  IS'ew  Mexico,  and  [Ttah,  stations  have  been  partially 
organized  and  steps  taken  to  obtain  af)propriations  from  the  United 
States  Government  for  their  maintenance.  These  Stations  are 
located  at  Tucson,  Ariz.;  Las  Cruces,  N.  Mex. ;  and  Logan  City, 
Utah.  Their  directors  are,  in  Arizona,  S.  M.  Franklin ;  in  New 
Mexico,  Hiram  Hadley,  president  of  the  Agricultural  College,  with 
which  the  Station  is  connected  ;  and  in  Utah,  J.  AV.  Sanborn. 
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Agricultural  Experiment  Station  of  Nebraska. 

Dcpurtvicut  of  the  Iiidusfrial  VoJlriic  of  the  fJnii'ersity  of  yrbrasJca. 
Location,  Liiicoln.  Director.  Lewis  E.  Hiclis,  Pb.  D. 

lUJLLETIN  No.  .5.  .JANUARY.  1889. 

On  certain  injurious  insects  of  the  year  1888,  L.  Bruner 
(pp.  1-38). — Since  his  appointment,  April  1,  1888,  the  entomologist. 
of  this  Station  has  been  chiefiy  engaged  in  correspondence  with  fruit 
growers  and  farmers,  in  making  collections  of  injurious  and  beneficial 
insects,  and  in  preparing  a  synoptical  treatise  of  the  Orfhoptera  of 
the  State.  As  this  treatise  A^'jll  be  much  more  extensive  than  was  at 
first  anticipated,  its  publication  will  be  somewhat  delayed.  This 
bulletin  consists  for  the  most  part  of  compiled  accounts  (with  inci- 
dental references  to  the  author's  own  observations  and  experience)  of 
the  box-elder  plant-louse  {Chaitophorvji  ner/inidhus,  Thos.),  green- 
striped  maple  worm  (Anisota  ruhicunda.  Fabr.),  large  willow  saw- 
fly  {Cirnhex  americancu  Leach),  apple-tree  flea  beetle  {Graptodera 
foliacea,  Lee),  apple-twig  borer  {Amphiecrvs  hicandatus.  Say),  corn- 
root  worm  (Diahrotica  longicormix^  Say),  army-worm  (Leucania 
unipuncta^  Haw.),  cut-worms  (only  insects  of  genus  Af/rotis  are  here 
described),  and  the  box-elder  bug  {Leptocorh  tricittatus.  Say). 

BULLEriN  No.  C,,  ]kLVRCH.  1889. 

IvEPORT     OF     PROGRESS,     INCIATDINC     A     HISTORY     OF     THE     FIELDS     AND 
DESCRIPTION      OF      THE      ANIMALS      AVAILABLE      FOR      EXPERIMENTATION, 

H.  H.  Wing,  B.  Agr.  (pp.  1-29). — This  is  an  account  of  the  work  of 
the  agricultural  department  of  the  vStation  from  July  1,  1887,  to 
June  30,  1888,  which  has  been  almost  wholl}'  ]3reparatoiy.  In  June, 
1888,  Professor  Wing  resigned  to  accept  the  position  of  deputy 
director  of  the  Cornell  University  Station.  The  Station  farm  has 
been  in  possession  of  the  Industrial  College  of  the  University  of 
Nebraska  for  about  fifteen  years.  Since  1884  records  of  the  farming 
operations  have  been  kejjt  with  some  degree  of  accuracy,  and  are 
given  in  this  article  under  the  title  "  Details  of  the  Farm."' 

120 


121 

Experiments  muler  uvifj. — Work  "was  h(\i>iiii  with  an  a])pro])riation 
from  T'nivcrsity  funds  made  by  the  board  of  regents  fluly  1,  1887. 
An  experiment  in  subterranean  irrigation,  conchicted  on  two  plats 
of  one-foi'tieth  of  an  acre  each,  is  l)i-ie{ly  described.  Soil  ther- 
mometers and  othei-  nieteor(<l(>i>if'al  apparatus  ha^■e  been  i)ut  in  place 
and  a  lysimeler  built.  Arrangements  have  l)een  made  for  a  lysimeter 
Avitli  an  aitilicial  water-table,  to  make  the  movements  of  the  water 
similar  to  those  in  natural  soil.  A  vliagram  sliows  the  Station  gardiMi 
divided  into  plats  on  which  grasses,  clovers,  forage  plants,  garden 
vegetables,  grains,  potatoes,  and  corn  liax'e  i)een  phinted. 

Detdil-H  of  the  fdriii. — This  includes  a  diagram  and  accounts  of  the 
subdivisions  of  the  University  farm,  with  notes  on  the  crops  grown 
ni  different  fields,  from  1884  to  1888,  and  on  the  orchards  and  groves. 

Live  stock. — Pedigrees  and  descrij^tions  of  four  bulls  and  seventeen 
cows  and  heifers  of  the  Station  herd,  a  tabular  statement  of  observa- 
tions during  the  past  three  years  upon  the  period  of  gestation  of  cows 
of  different  breeds  and  the  weight  of  their  calves  at  birth,  and  an 
account  of  observations  on  the  persistency  of  color  in  swine. 

Buildhu/s. — These  are  a  square  frame  building  40  by  40  feet,  a  one- 
story  cottage,  tAvo  barns,  a  w^agon  house,  corn  crib,  and  piggery.  A 
new  piggery  is  described  in  detail  with  diagrams. 

Field  experimexts  and  obsekvatioxs  for  the  year  1888,  J.  G. 
Smith,  B.  S.  (pp.  81-84). — With  reference  to  what  the  Nebraska  Sta- 
tion must  do,  it  is  remarked  that — 

Nebraska  is  one  vast  farm.  In  exeliange  for  the  i>roducts  of  the  manufactory, 
for  coal  and  iron- and  the  fruits  of  the  loom,  she  offers  food  supplies  and  raw 
material.  In  tlic  older  States  of  the  E]ast  and  South,  where  the  land  has  been 
cultivated  for  more  than  a  hundred  years  and  methods  of  agriculture  have 
become  established,  it  is  no  longer  an  unans\\ered  query  whether  this  or  that 
cereal,  vegetable,  or  forage  plant  can  be  successfully  grown.  But  in  the  newer 
States  of  the  West,  States  which  have  been  but  recently  reclaimed  from  the 
"Great  American  Desert."  the  questions  continually  arise:  What  will  do  well 
with  us?  ("an  we  jirotitably  plant  the  same  crops  that  we  planted  before  we 
"  came  West?  "  Will  Eastern  grasses  and  clovers  provide  us  with  hay,  or  must 
we  depend  on  the  \\ild  grasses  for  our  supply?  Are  oats  and. corn  the  only  sure 
crops?  What  vegetables  can  we  plant  in  our  own  gardens  aud  what  must  we 
leave  for  our  neighbors  to  furnish;  These  and  many  kindred  questions  are 
continually  arising,  and  these  are  the  questions  which  the  Experiment  Station 
must  seek  tirst  to  answer. 

Grasses,  clovers,  and  other  forage  plaiHs  (pp.  32—16). — Thirty  six 
plats  were  sown  with  grasses.  A  list  of  these  is  given,  with  notes  on 
each  variety. 

The  grasses  which  seem  to  merit  trial  by  Nebraska  farmers  are  the  following, 
commencing  with  the  earliest:  First.  Imu  (jra^sen — hard  fescue,  tall  fescue,  tall 
oat  grass,  wild  wheat  grass,  .Johnson's  grass,  rescue  grass,  the  Mu(»hlenborgs, 
grama.  Second,  past  lire  grasses — sheep's  fescue,  meadow  foxtail,  English  blue- 
grass,  red  fescue,  redtop.  perennial  rye,  grama.  All  the  experiments  showed 
the  extreme  fertility  of  Nebraska  soil  and  the  adaptability  of  the  great  grass 
family  to  it. 
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Experiments  at  the  Station  and  by  farmers  in  the  State  are 
reported  to  show  "most  emphatically"  that  other  grasses  besides 
native  ones  can  be  depended  on  for  hay  and  forage. 

They  not  only  thrive  here,  but  they  can  be  made  a  very  profitable  crop.  *  *  * 
Tame  hay  is  always  salable.  The  current  prices  are  luoie  uniform  than  with 
corn.     Tame  grasses  will  thrive  and  ought  to  be  thoroughly  tried. 

Twent3'-six  jDlats  Avere  sown  with  forage  plants,  mostly  clovers, 
alfalfa,  vetches,  peas,  lupines,  and  other  leguminosa?.  but  included 
millo  maize,  Kaffir  corn,  and  several  kinds  of  millet.  Of  the  legumi- 
nosa? tried  this  season,  the  best  for  hay  and  pasture  were — 

Alfalfa,  red  clover,  cow-peas,  hairy  vetches,  spring  vetches,  alsike,  sweet 
clover,  and  Japan  clo\-er.  Those  of  less  value,  but  which  might  still  be  profita- 
bly exijerimented  with,  are  spurrey,  serradella,  sanfoin,  white  clover,  and  burr 
clover.  The  lupines  are  not  worth  planting.  It  is  a  fact  of  some  importance 
that  the  staple  pasture  plants  (red  clover,  cow-peas,  and  alfalfa)  of  the  East, 
South,  and  West  all  do  well  here.  Which  of  them  is  ihc  best  must  be  determined 
by  future  observations.  Pearl  millet  {Pennisetum  siiicatiiiiK  Benth.)  promises 
to  be  quite  a  valuable  fodder  plant  for  Nebraska.  Common  millet  makes  a  very 
rich  hay  when  cut  in  proper  season,  but  if  the  seed  is  allowed  to  ripen  there  is 
some  danger  in  feeding  it  to  stock.  Millet  is  a  crop  that  we  can  highly  recom- 
mend to  Nebraska  farmers. 

Corn  {pip.  46-51). — Here  are  given  the  residts  of  a  single  season's 
tests  of  twenty-two  varieties  of  field  corn,  twelve  of  sweet-corn,  and 
eleven  of  pox)-corn,  Avith  descriptive  notes  on  some  of  the  varieties. 

The  following  varieties  of  corn  gave  the  most  satisfactory  results,  commencing 
with  the  best :  Riley's  Favorite.  Snow-flake.  Golden  Beauty.  Mammoth  Cuban, 
Pi'ofit,  Early  California,  White  Giant  Normandy,  and  Hickory  King,  among  the 
dent  corns;  Thoroughbred  White  Flint  and  Mandau  Indian,  among  the  flints. 

Oats  (p.  52). — Notes  on  nineteen  varieties  of  oats. 

Wheat  (pp.  52,  53). — Nine  varieties  of  Avheat  Avere  soAvn.  but.  owing 
to  too  thick  soAving,  rust,  and  dry  Aveather,  failed  to  ripen  gTain. 

Potatoes  (pp.  53-57). — One  hundred  and  seventy-six  A^arieties  were 
planted  in  rows  33  feet  long,  Avith  hills  1  foot  apart.  A  single  eye 
Avas  put  in  each  hill,  and  only  one  A^ariety  AA^as  put  in  each  roAv.  The 
record  of  observations  for  each  variety  is  given  in  tabular  form. 

Peas  (pp.  57y  58). — Here  is  giA'en  a  tabular  record  of  one  season's 
tests  of  tAventy-tAAO  A^arieties  of  peas.  In  these  tests  the  best  early 
peas  were  CleA^eland's  Alaska,  Maud  S.,  and  Cleveland's  Rural  Xew 
Yorker.  The  best  continuous  bearer  Avas  the  Dwarf  Sugar.  Vick's 
King  of  the  Dwarfs  Avas  the  best  dAvarf  pea  tried,  being  a  A^er}'  good 
continuous  bearer.  Carter's  Premium  Gem,  American  Wonder,  Cul- 
A'^erw^ell's  Telegraph,  Eural  Ncav  Yorker,  Quality,  and  Pride  of  the 
Market  Avere  good  bearers,  intermediate  in  season. 

CucumherH  (pp.  58,  59). — Notes  are  given  on  elcA'en  varieties. 

The  Boston  Pickle,  Early  Forcing,  Early  Green  Cluster,  and  Early  Russian 
are  small  and  are  suitable  for  pickling.  I'he  Perfect  White  Spined,  Improved 
White  Spined,  Nichol's  Medium  Green,  and  White  Dutch  are  large,  suitable 
either  for  the  table  or  pickling.  The  London  Long  Green,  New  Giant  Pera,  and 
Extra  Long  Green  Turkej'  are  extra  large  for  tal)le  use. 
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Tomatoes  (pp.  59-Gl). — Tests  of  fifteen  varieties  arc  reported. 
The  results  are  briefly  summarized  as  follows: 

Earliest,  Ely's  King  at  the  Eurlies;  best  eavly.  Dwarf  ( 'haiupidii ;  early  pro- 
lific. Ferry's  Optiimis.  Large  Kouncl  Yellow  :  good  late.  Mayllower,  Queen,  Acme, 
Trophy;  best  late,  Mikado. 

Peppers  (pp.  Ol,  02). — Tests  of  seven  varieties  are  rejiorted. 

Beets  (p.  ()-2). — Tests  of  fourteen  varieties  are  reported.  The 
largest  yields  were  with  Vilmorin's  Sugar,  Ked  (Tlol)e  Mangel,  and 
Early  Flat  Bassans. 

Tohaeeo  (pp.  (;-2,  (>?>). — Of  the  thi-ee  kinds  tested  this  season,  AVil- 
son's  Prolific  gave  the  best  results. 

Onions  (p.  (33). — Tests  of  ten  varieties  are  reported.  The  largest 
yields  were  with  Red  Bassans,  Danver's  Yellow  Globe,  and  Marzajola. 

Carrots  (p.  ()3). — Tests  of  six  varieties  are  reported.  Long  Cas- 
saby  and  Long  AVhite  Belgian  Great  Top  gave  largest  yields. 

Miseellaiu'oiis  phnits  (p.  04). — Under  this  head  tests  of  a  few  A^arie- 
ties  of  parsley,  cotton,  egg-plants,  and  other  vegetables  are  reported. 

Observations  on  soil  temperatures  (pp.  65-79). — This  is  a  tabular 
record  from  ISfay  to  Xovember,  1888,  inclusive,  of  observations  with 
7  of  Green's  soil  thermometers  at  depths  of  froin  1  to  36  inches. 

Rain-gauges  (pp.  80-84). — Six  rain-gauges  were  placed  in  different 
parts  of  the  farm,  on  high  and  low  ground,  in  open  fields  and  in 
woods.  The  observations,  recorded  in  tables,  were  made  from  July 
5  to  Xovember  16,  1888. 

Meteorological  Report  for  1888,  D.  B.  Brace,  Ph.  D.,  and  F.  F. 
Almy  (pp.  85-98). — This  is  a  tabulated  record  for  each  month  of 
1888.  The  observations  included  temperature,  htmiidity,  precipita- 
tion, and  direction  and  velocity  of  wind. 

BULLETINS  Nos.  7.  8.  9.  10.  JUNE,  1889. 

Original  investigations  or  cattle  diseases  in  Nebraska,  1886- 
89,  F.  S.  Billings  (pp.  267),  (illustrated). 

Southern  cattle-plague  and  yellovj  fever  (pp.  3-162).  Part  I: 
Nomenclature ;  defnitioii;  geographical  distrihution;  histonj  (pp.  3- 
21). — The  author  proposes  the  name  "  Southern  cattle-plague  of  the 
United  States "  in  place  of  "'  nuirrain,".  "  splenic  fever,"  "  Texas 
fever,"  "  Southern  fever,"  or  ''  Spanish  fever,"  as  this  disease  has  been 
variously  denominated.  The  disease  is  defined  as  an  "  extra-organ- 
ismal-infectious-septica?mia."  It  is  asserted  that  so  far  as  known  this 
cattle-i)lague  is  peculiarly  an  American  disease  which  originates  in 
those  parts  of  our  Soutliern  States  bordering  upon  the  Gulf  of  Mexico 
and  the  Southern  Atlantic  Ocean.  Though  it  is  not  positively  known 
to  exist  in  Europe,  Asia,  or  Africa,  the  author  is  inclined  to  believe 
that  this  plague,  or  a  near  relative,  has  been  described  by  Prof.  S. 
Rivolta  as  existing  in  Italy.  It  occurs  in  the  United  States  in  the 
same  latitudes,  and  under  almost,  if  not  quite,  the  same  climatic  and 
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telluric  conditions  as  does  the  yellow  fever  in  man,  to  which  in  many 
Avays  it  bears  a  close  resemblance.  The  history  of  tlie  disease  is  given 
for  the  most  part  by  means  of  extracts  from  the  reports  of  the  United 
States  Department  of  Agriculture. 

Part  II :  Etiology  (pp.  2i2-12(>). — ITnder  this  head  the  author  gives 
at  considerable  length  his  views  of  the  causes  of  the  disease,  espe- 
cially in  connection  with  observations  made  during  outbreaks  at 
Tekamah  and  Roca,  Nel)raska.  In  his  opinion  the  disease  is  spread 
among  Northern  cattle  by  the  pollution  of  trails  and  pastures  with 
the  excreta  of  diseased  Southern  cattle,  princii^ally  from  Texas. 

The  period  of  incubation  in  tlie  Sonthcn-n  cattle-i)lague  is  given  as 
"  certainly  under  tifteen  days."  From  ten  instances  in  which  the 
dates  are  given,  55  to  58  days  is  found  to  be  the  average  time  between 
the  arrival  of  Texas  cattle  and  the  outbreak  of  disease  among  North- 
ern stock. 

The  author  claims  to  have  found  the  germ  of  the  Southern  cattle- 
plague  in  the  blood,  gall,  urine,  liver,  spleen,  and  kidneys  of  every 
diseased  animal  on  Avhich  he  made  an  autopsy.  The  germ  was  culti- 
vated in  an  absolutely  pure  form  in  artificial  media.  The  same  germ 
Avas  found  in  the  tissues  and  organs  of  gophers,  or  ground-squirrels, 
inoculated  with  such  cultivations,  as  well  as  in  the  tissues  of  cattle 
inocidated  with  pure  ctiltures.  It  is  described  as  ovoid  in  form  (with 
a  longitudinal  diameter  about  twice  that  of  the  transverse),  motile  in 
culture  media,  and  in  length  about  one-sixth  the  transverse  diameter 
of  a  red  blood  cell. 

A  close  resemblance  between  the  germ  of  t'le  Southern  cattle-plague 
and  that  of  yellow  fever  in  man  is  asserted  by  the  author  after  an 
examination  of  tissues  from  several  cases  of  yellow  fevei'. 

Fart  III :  Nature  of  the  Southern  cuttle -placjue  and  yellow  fever' 
(pp.  127-101^). — The  similarity  of  these  two  diseases  in  their  local 
origin  and  lesions  and  in  the  morphology  of  their  micro-organismal 
causes  is  dwelt  upon.  Foi-  the  prevention  of  the  Soitthern  cattle- 
jDlague  the  author  advises  that  Southern  cattle  shoidd  not  be  allowed 
to  be  im])orted  into  or  transported  over  a  Northern  State  between 
March-  and  November  of  each  year.  As  this  is  the  season  Avhen  it  is 
most  profitable  to  feed  these  cattle,  they  may  be  admitted  by  requiring 
that  Southei-n  cattle  l)e  quarantined  at  some  given  point  outside  of 
the  most  noi'thern  limit  whei-e  the  disease  exists,  for  a  period,  to  be 
determined  l)v  exjDeriuKuit.  which  will  insure  their  freedom  from  all 
disease-producing  elements.  Thirty  clays  are  thought  to  be  a  sufficient 
period  for  this  quarantine.  The  quarantine  station  should  be  main- 
tained by  the  National  Government,  and  might  also  serA^e  as  a  place 
for  research.  In  permanently  infected  regions  the  author  is  qttite  sure 
that  the  disease  can  be  preA'ented  by  inoculation. 

The  corn  stalk  d}j<ease  in  eattle  (pp.  1G5-210). — Various  theories 
concerning  the  origin  of  this  disease  are  discussed,  and  the  author's 
own  inA'estigations  are  given  in.  considerable  detail  and  compared  Avith 
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llioso  of  I^rofessor  Biiri-ill.of  the  University  of  Illinois,  on  the  canse  of 
an  ohscnrc  disease  in  corn.  'Die  eonchision  is  reached  that  the  disease 
both  in  the  corn  stalk  and  in  tlie  animals  A\hich  have  fed  on  them  is 
cansed  \)\  "  a  inicio-oi-pmism  hel<)n»»in<r  to  the  class  of  ovoid-belted, 
ijferms.  to  which  \ariety  of  diseases  also  belono^  the  swine-plague, 
Southern  cattle-))la<iiie.  \\  ild  seuche.  lien  cholera,  and  yellow  fever  in 
man."  Methods  of  jjrexcniion  l)ased  on  this  theory  are  also  given. 
It  should  be  remembered.  howe\-ei'.  that  veterinarians  generally  have 
been  inclined  to  altribiitc  ihc  disease  to  the  mechanical  action  of  the 
corn  stalks  on  the  alimentary  canal.  Fiu'ther  investigati(ms  are 
needed  to  settle  this  matter  definitely. 

71ie  xo-called  lnj<lroj>]iohl(t  in  cattle  (pp.  213-244). — While  unable 
to  define  this  di'^ease.  the  author  states  that  he  has  succeeded  in  culti- 
vating ••  one  germ  fi'om  seveial  outbreaks,  and  produced  apparently 
the  same  disease  by  inoculating  healthy  animals  with  pure  cultures 
obtained  from  the  cattle  (though  not  /'/;  cattle),''  and  has  "again 
derived  pure  cultures  from  each  animal  and  found  the  same  micro- 
organisms in  the  tissues  of  these  animals."' 

This  germ  is  described  as  belted,  twice  as  long  as  the  germ  of  South- 
ern cattle-plague  and  much  naiTower.  It  is  navicular  in  shape,  the 
pole  ends  being  decidedly  pointed  and  not  rotnid,  but  longer  than 
wide.  The  uncolored  sul)stance  occupies  two-thirds  of  the  body  when 
the  germ  seems  to  have  arrived  at  full  development.  On  agar-agar 
it  grows  as  a  yellowish  gray  (dirty  yellow),  dryish,  non-lustrous  coat- 
ing, Avhich  as  it  becomes  aged  is  very  friable.  It  does  not  fluidify 
gelatine.  It  was  found  very  difficult  to  keep  the  organisms  alive  in 
artificial  media,  and  then  only  for  a  few  generations. 

Investigations  of  outbreaks  of  this  disease  at  Crete  and  Dorchester, 
Nebraska,  are  reported,  including  autopsies  of  diseased  animals.  The 
symptoms  were  found  to  correspond  very  nearly  with  those  given  by 
standard  German  authors  as  the  indications  of  rabies  in  cattle,  and 
the  disease  seems  in  some  way  to  l)e  connected  with  the  presence  of 
dogs  which  are  asserted  to  be  "  mad."  As  a  preventive  measure  the 
author  recommends  a  sti'ict  dog  license  system,  with  a  relatively  high 
fee  for  females. 

Coiitaf/'ious  iii,f<iiii iiKitioii  of  tlic  (■(iriicd  ill  (((ttlc  (]))).  247-252). — 
This  includes  a  description  of  the  clinical  ])henomeiui  and  |)atholog- 
ical  lesions  of  this  disease.  In  bSSfs  quite  extensive  outbreaks  occurred 
in  Nebraska,  at  Keai'uev  and  (iibbon,  and  near  Lincoln.  The  disease 
first  manifests  itself  i)y  the  discharge  of  a  thin,  clear,  watery  fluid 
from  the  conjunctival  sac.  The  eyelids  are  i)artly  closed  and  some- 
Avhat  swollen,  though  the  animal  can  oi)en  them  easily  enough  when 
startled.  The  dischai-ge  rapidly  increases  in  (piantity.  the  conjunc- 
tiva l)ecoming  more  and  uu)re  swollen  until,  in  sevei'e  cases,  the 
engorgement  of  the  vessels  becomes  so  intense  that  its  general  color  is 
almost  a  ditluse  copper-red.  In  many  severe  causes  the  discharge 
becomes  i)urulent.     The  animals  do  not  show  nuich  rise  in  tempera- 
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ture.  Their  heads  are  depressed,  the  ears  becoming  pendulent.  They 
refuse  to  eat,  and  rapidly  emaciate,  while  the  yield  of  milk  lessens 
materially.  At  the  end  of  a  few  days  a  yellowish  spot  is  seen  at  or 
near  the  center  of  the  eye  and  numerous  delicate  blood  vessels  taking 
their  course  from  near  tliis  spot  in  a  serpentine  manner  toward  the 
sclerotic  edges  of  the  cornea.  In  many  cases  abscesses  form,  rupture, 
and  discharge  their  contents. 

Four  colored  drawings  of  the  appearance  of  the  eye  at  various 
stages  are  given. 

•  The  inference  would  be  that  from  the  severe  inflammation  the 
internal  portions  of  the  eye  would  become  diseased.  However,  it 
is  stated  that  aside  from  an  oedematous  condition  of  the  iris  the 
internal  i)ortions  of  the  eye  remain  absolutely  normal. 

In  stained  sections  of  the  diseased  cornea  a  short,  thin  bacillus, 
with  romid  ends,  was  observed,  in  Avhich  was  either  a  clear  center  or 
a  spore.  Such  an  organism,  the  author  says,  may  represent  two 
organisms  with  a  spore  in  each,  or  it  may  have  a  belted  appearance. 

Unsuccessful  attempts  to  transmit  this  disease  from  diseased  to 
healthy  cattle  are  described. 

The  treatment  advised  is  to  keep  the  animals  in  a  dark  place,  with 
cloths  constantly  hanging  over  their  eyes  kept  wet  with  cold  water. 
To  prevent  the  extension  of  the  malady  complete  isolation  of  the 
diseased  from  the  healthy  animals  is  recommended. 

A  singular  disease  in  the  external  sexv,al  organs  of  cotes  (pp. 
253-255). — In  August,  1888,  cattle  owners  near  Shickley,  Nebraska, 
Avere  alarmed  b}^  the  appearance  of  a  strange  disease  in  a  herd  of 
two  hundred  and  ninety-three  cattle,  two-thirds  of  which  were  cows 
and  heifers.  The  disease  was  confined  to  the  females  of  the  herd. 
It  commenced  with  tumefaction  of  the  fleshy  parts  of  the  vulva ; 
then  small,  hard  nodules  would  develop,  which  at  first  were  sharply 
circumscribed,  but  eventually  coalesced.  These  nodules  soon  pre- 
sented a  broken  surface  Avhich  became  red  and  granulous  like  proud 
flesh,  until  the  whole  vulva  would  become  complicated  in  this  way, 
with  islands  of  intact  skin  in  places.  The  malady  did  not  seem  to 
be  necessarily  fatal,  and  many  cases  of  healing  were  reported.  The 
healing,  however,  was  accompanied  by  the  extensive  formation  of 
cicatricial  tissue,  which  led  to  a  deforming  retraction  of  the  parts. 
In  many  cases  the  urethra  became  involved  and  completely  closed,  so 
that  the  animal  died  in  intense  agony  from  retention  of  the  urine 
and  the  resulting  renal  and  constitutional  complications.  The  pri- 
mary origin  of  the  disease  is  buried  in  obscurity.  Its  outbreak  in 
this  herd  was  reported  to  be  due  to  an  old  white  coav  which  was  said 
to  have  been  similarly  afflicted  during  four  years. 

It  was  subsequently  discovered  that  a  consideral)le  outbreak  had 
occurred  near  Kearney,  Nebraska,  in  the  winter  of  1886.  At  that 
time  steers  Avere  also  affected,  the  disease  attacking  the  tissues  around 
the  anus. 
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From  a  ^Ir.  Rogers,  of  Gibbon,  it  was  learned  that  the  disease 
could  be  cured  by  treatuienl  witli  ])ur('  carbolic  acid.  Saturate  the 
diseased  parts  and  ^oiue  of  the  surrounding  tissues  with  the  acid. 
The  severe  sloughing  w  liidi  follows  will  result  in  a  rapid  recovery. 

NEVADA. 

Nevada  Agricultural  Experiment  Station. 

J>< jxirliiirnt  of  Nf iO((a  Slate  University. 

Lucatiuii.  K*'ii().  Director,  S.  A.  Jones,  Ph.  D. 

BULI.ETIX  Xo.  .5,  .JUNE,  1889. 

Mf:teorolo(;jcal  kepokt  kou  ^Vpiul,  31a v,  and  June,  1889,  W.  S, 
Devol,  B.  Agr.  (pp.  1-14).— -This  contains  notes  on  the  "principal 
features  of  the  weather  for  the  quarter,"  under  the  topics  atmospheric 
pressure,  tenii)orature  of  the  air,  dew^-point  and  relative  humidity, 
precipitation,  wind,  frost,  and  miscellaneous.  Tabular  records  of  the 
observations  arc  also  given. 

NEW  HAMPSHIRE. 

t 
New  Hampshire  Agricultural  Experiment  Station. 

Deixutinciit  of  \rir  Jluinj^nltire  (JoUcije  of  Agriculture  and  the  Mechanic  Arts. 
Location.  Ilanc.iver.  Directoi-,  G.  II.  Wliiteher,  B.  S. 

BULLETIN  No.  .">,  :\IAI:C1I.  1889. 

Fertilizers  and  fertilizing  :\iaterials,  G.  H.  Whitcher,  B.  S. 
(pp.  3-18). — This  is  devoted  to  explanations  of  the  nature,  composi- 
tion, and  values  of  fertilizers  and  fertilizing  materials.  As  a  reason 
for  the  publication  of  the  })ulleiin,  it  is  stated  that  probably  80  per 
cent  of  all  iiujuiries  addressed  to  the  station  relate  either  to  the  use 
of  fertilizers  or  to  stock  feeding. 

BULLEriN  No.  C.  AriUL,  1889. 

Experiments  with  fertilizers,  G.  H.  AVhitcher,  B.  S.  (pp.  3- 
32). — This  contains  explanations  of  the  uses  of  fertilizers  and  ac- 
counts of  experiments  Avith  various  kinds. 

Use  of  farm  raanures. — Under  this  head  is  given  an  account  of  an 
exj)eriment  on  different  methods  of  application  of  barn-yard  ma- 
nures. Six  cords  of  manure  were  used  on  each  of  the  3  acres  of  land 
taken  for  this  experiment.  On  one  acre  the  manure  was  plowed 
under  in  the  fall ;  on  another  it  was  spread  on  the  surface  in  the  fall, 
and  on  the  third  it  Avas  spread  on  the  surface  in  the  spring.  The 
largest  yield  was  with  the  second  method  and  the  smallest  Avith  the 
third. 

Commercial  fertilizers. — As  regards  these,  the  director  states  that — 

His  own  experience  and  that  of  farmers  in  various  parts  of  the  State  have 
gone  far  towards  demonstrating  that  more  economical  results  may  be  obtained 
18491— Xo.  .5—05 3 


128 

by  the  purchase  of  ci'ikU'  fcrtilizinji'  materials,  wa.ste  iirodiicts  and  chemicals 
than  hy  the  use  of  the  many  prepared  goods  that  are  bought.  The  results 
from  the  use  of  all  fertilizers  are  more  striking  on  the  hill  farms  on  soils  of  low 
tiatui'dJ  capacity  for  production  than  they  are  on  the  river  lands  which  produce 
larger  natural  croi>s. 

Soil  tests  Oil,  tJie  Station  farm,. — These  were  conducted  on  twenty- 
four  plats  durino-  four  years  (1885-88)  to  find  a  "ration"  suited  to 
plants  o:rown  on  the  soil  of  the  experiments.  The  fertilizing  mate- 
rials were  selected  so  as  to  give  the  same  niunber  of  dollars'  worth  ($8 
per  acre)  on  all  the  plats,  regardless  of  composition.  Materials  con- 
taining nitrogen,  phosphoric  acid,  and  potash  were  used  singly  and  in 
combination  on  corn,  oats,  and  grass  in  a  three  years"  rotation. 
Details  are  given  in  tabular  form.  In  general  the  results  indicate 
that  potash  led  in  effectiveness,  with  phosphoric  acid  second  and 
nitrogen  last.  Similar  and  even  more  marked  results  have  been 
obtained  from  experiments  in  this  line  in  other  ])arts  of  the  State. 

A  part  of  the  experiment  is  devoted  to  a  comjjarison  of  nitrogen 
in  the  different  forms  of  nitric  acid,  ammonia,  and  organic  nitrogen 
in  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood.  ''  There 
seems  to  be  very  little  choice  between  the  three  forms  of  nitrogen 
used,  but  it  does  not  appear  in  this  case  that  nitrogen  increased  the 
crop." 

Farm  maiiifves  rs.  artifcinJ  fertilizers. — This  tells  of  an  experiment 
to  ol)tain  light  uj)()n  tlu^  question,  "  Can  chemical  fertilizers  compete 
with  farm  manures  (  "'  It  was  conducted  on  '2  acres  of  land  adjoining 
that  of  the  previously  described  experiment.  On  one  acre  farm 
manure  was  used  and  on  the  other  a  mixtui'e  of  dissolved  bone-black, 
muriate  of  potash,  and  sulphate  of  anunonia.  In  1885  and  1886  corn 
was  grown  on  both  acres;  in  1887,  oats;  and  in  1888,  grass.  Tables 
show  amounts  and  cost  of  fertilizers  and  amount  and  value  of  crops. 
Comparisons  are  made  between  the  amounts  of  potash,  j^hosphoric 
acid,  and  nitrogen  supplied  by  the  soil  to  crops  on  unmanured  plats, 
applied  in  fertilizers  and  removed  by  crops.  On  the  assumption 
that  no  nitrogen  was  taken  from  the  air  by  the  soil  or  by  the  plants, 
an  assumption  to  which  later  research  is  opposed,  there  is  still,  accord- 
ing to  these  estimates,  an  excess  of  nitrogen  in  farm  manures  in 
comparison  with  the  potash  and  phosphoric  acid. 

Effect  of  fertilizers  on  vegetation. — Though  both  of  the  acres  men- 
tioned above  were  seeded  and  treated  in  the  same  way,  throughout 
the  season  there  was  an  abundance  of  clover  on  the  acre  where  com- 
mercial fertilizers  were  used  and  a  marked  absence  of  clover  where 
the  barn-yard  manure  Avas  used.  In  another  field  where  nothing  but 
commercial  fertilizers  had  been  used  for  five  years  and  where  part 
of  the  field  was  dressed  with  a  mixture  unusually  rich  in  potash,  the 
same  difference  has  been  plainly  observed  for  two  years.  The  plat 
experiments  show  even  more  plainly  that  the  amount  of  clover  follows 
very  closely  the  per  cent  of  potash  in  the  fertilizer.     A  table  is  given 
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ill  whicli  the  ])cr  cent  oh'  nit  ro^'cn.  |)li()S|)li()ric  acid,  and  potash  in  the 
fertilizers  and  the  rehitive  i)er  cent  ol'  herd's-orass,  clover,  and  ivd- 
top  in  the  hay  ai'e  stated  for  each  phit.  The  followino-  illustrations 
are  taken  from  this  tal)le: 


Composition  of  fertilizer. 


Relative  amounts  of  hay. 


Nitrogen.      Phosphoric  acid. 


Potash. 


Clover. 


Herd's-grass. 


Redtop. 
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Those  results  are  'similar  to  those  obtained  in  the  well-known  ex- 
periments of  Lawes  and  (xilbert  in  England.  The  development  of 
clover  where  mineral  fertilizers,  especially  those  containing  potash, 
were  used,  coupled  with  the  fact,  which  may  l)e  regarded  as  pretty 
well  established,  that  leguminous  plants  obtain  nitrogen  from  the  air, 
makes  the  use  of  such  fertilizers  a  very  inii)ortant  matter  in  regions 
like  this. 

The  I)ulletin  also  contains  a  number  of  formulas  for  mixtures  of 
dissolved  bone-black,  muriate  of  potash,  and  sulphate  of  ammonia, 
which  have  been  tested  and  found  well  adapted  to  soils  in  Xew  Hamp- 
shire. It  should,  however,  be  remembered  that  the  results  of  hun- 
dreds of  exi>eriments  show  that  such  formulas  should  be  used  with 
great  caution,  since  the  needs  of  particidar  soils  vary  greatly. 

Praefical  eonelvsions. — The  following  are  among  the  practical 
inferences  drawn  from  the  exjjeriments  reported  in  this  bulletin : 

(1)  So  far  as  results  have  been  obtained  we  are  justified  in  saying 
that  chemicals  riglitly  proportioned  can  be  used  as  a  complete  sub- 
stitute for  farm-yard  manure;  that  they  will  produce  as  great  a 
value  of  crop,  dollar  for  <lollar.  as  manure;  and  that  they  improve 
the  (|uality  of  the  hay  by  iuci'easing  the  clover,  and,  indirectly,  the 
supply  of  available  nitrogen. 

(2)  Farmers  are  advised  to  buy  dissolved  Ijone-black,  containing 
1C5  per  cent  of  solul)le  phosphoric  acid;  muriate  of  potash,  containing 
50  per  cent  of  actual  potash ;  and  sulphate  of  ammonia,  containing  20 
per  cent  of  nitrogen:  and  from  these  crude  materials  to  mix  such 
combinations  as  are  best  suited  to  the  soil  and  crops  under  cultivation. 

(3)  Every  farmer  can  experiment  for  himself  if  he  buys  his  defi- 
cient plant  food  in  these  separate  substances  for  he  is  at  liberty  to 
mix  them  in  any  proportion  that  he  pleases,  and  in  time  it  would  be 
possible  for  each  farmer  to  sui)ply  those  elt^ments  which  the  soil  most 
needs,  and  to  withhold  those  not  specially  required. 
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BULLETIN  No.   7,  MAY.   1889. 

Test  of  d.aiky  apparatus,  G.  H.  Whitciikp,.  B.  S.  (pp.  3-16).— 
This  contains  an  account  of  tests  made  at  the  Station  during  a 
farmers'  institute,  hekl  January  8,  9,  and  10,  1889,  and  conducted  by 
a  committee  of  three  persons  agreed  upon  bj''  officers  of  the  Granite 
State  Dairymen's  Association.  State  Board  of  Agriculture,  and  the 
Exj^eriment  Station.  The  apparatus,  milk,  and  chemical  and  other 
work  "were  furnished  b}-  the  Station. 

(1)  (Jompuratice  test  of  foe  di/ffeient  systems  of  setting  milk  for 
cream  raising. — The  efficiency  of  each  system  was  measured  by  the 
percentage  of  the  fat  in  the  milk  which  was  recovered  in  the  butter. 
A  test  was  made  Avith  150  pounds  of  milk  set  by  each  system,  75 
jjounds  in  tlie  morning  and  75  at  night.  Chemical  analyses  were 
made  from  samples  of  milk  before  setting,  skim-milk,  buttennilk, 
and  butter  for  each  system.  The  relative  merits  of  the  butter  made 
by  the  diiferent  systems  were  also  tested  by  a  committee  of  experts. 
The  bulletin  contains  a  full  account  of  the  tests  and  of  the  systems 
tried  and  comparative  statements  of  the  results  obtained. 

(2)  Test  of  three  chvrns. — The  details  are  reported  in  tal)ular  form, 
and  the  results  as  given  show  "  that  there  is  practically  no  difference 
in  the  efficiency  of  these  three  churns,"  though  they  differ  somewhat 
as  regards  ease  of  handling  and  cleaning. 

(3)  Butter  exhihit. — Samples  of  butter  from  fourteen  creameries 
and  eleven  private  dairies  were  exhibited.  An  expert  taster  selected 
from  each  class  the  samples  which  were  first,  second,  and  third  best. 
A  description  is  given  of  the  methods  used  in  making  the  butters 
which  received  the  awards,  and  the  results  of  chemical  analyses  of 
fifteen  samples  of  creamery  butter  and  five  of  dairy  butter  are  also 
stated,  including  the  per  cent  of  fat,  water,  casein,  and  salt,  and  the 
volatile  fat  acids.  A  comparison  of  the  results  of  these  analyses 
with  the  opinions  of  the  expert  taster  indicates  that  something  more 
than  chemical  analysis  is  required  to  determine  the  marketable  quali- 
ties of  butter. 

KEW  JERSEY. 

NeAV  Jersey  State  and  Agricultural  Colleg-e  Experiment  Stations. 
Loeati(>ii,  New  Brunswick.        L>irector,  Merrill  E.  Gates,  LL.D. 

BULLE;T1N  No.  52,  MARCH  20,  1SS9. 

The  avorst  weeds  of  Nea\  Jersey.  B.  D.  Halsted.  Sc.  D.  (pp. 
2-15),^ — This  contains  a  plan  for  the  investigation  of  the  weeds  of 
the  State  in  co-operation  with  farmers,  orchardists,  nurserymen,  flori- 
culturists, and  gardeners.  The  effort  will  be  made  to  obtain  a  full 
list  of  the  native  and  imported  Aveeds,  arrange  them  in  the  order  of 
their  harmfulness,  stiuly  the  peculiarities  of  each  kind,  and  finally 
consider  measures  for  their  eradication.     To  assist  in  det-erminins:  the 


comparati\('  viciousness  of  weeds,  a  scale  of  twent_y  points  has  been 
constructed,  with  i\xo  j^rados  nndcr  each  point,  making  a  total  of  one 
hundred  as  the  niaxinnmi  tor  the  worst  weed.  The  i)oints  and 
methods  of  grading  may  be  briefly  ilhistrated  as  folloAvs: 

(1)  Recof/nition  of  the  seed. — The  seed  of  quack  ^rass  is  distin- 
g-uished  with  threat  difficulty  and  is  therefore  put  in  i>Tade  5,  while 
that  of  sorrel,  being  less  difficult  to  distinguish,  is  put  in  grade  ."5. 

(2)  Separation,  of  the  seed. — The  seed  of  dandelion  being  quite 
difficult  to  separate  from  desirable  seed,  is  graded  as  i,  while  that  of 
purslane  can  be  easily  separated  and  is  hence  put  in  grade  1. 

(8)  Reeognition  of  the  weedj  plant. — Weed  plants  vary  greatly, 
especially  as  to  the  characteristics  which  distinguish  them  from  use- 
ful plants.  Canada  thistle,  which  is  graded  4,  is  much  less  easily 
recognized  than  the  dandelion,  which  is  put  in  grade  1. 

(4)  Prevalenee. — The  scarcity  or  abundance  of  a  particular  variety 
of  weed  in  a  given  locality  largely  determines  the  amoiuit  of  damage 
which  it  does.  In  this  respect,  for  example,  Canada  thistle  is  a  worse 
weed  in  some  localities  than  dandelion. 

The  other  points  in  the  scale  are  as  folloAvs: 

(5)  Ability  to  rob  the  soil:  (0)  Seed-prodncing  capaeity ;  (7)  Dis- 
seminating power;  (8)  Vitality  of  the  seed;  (9)  Longevity  of  the 
plant;  (10)  Root  and  stem  propagation;  (11)  Poisonous  or  other 
obnoxious  qxialiti.es;  (12)  Forage  value;  (13)  Resistance  to  methods 
of  eradication ;  (14)  Aggressiveness;  (1,5)  Harboring  injurious  fungi; 
(16)  Harboring  injurio^is  insects;  (17)  Relation  to  soil;  (18)  Rela- 
tion to  dim  ate;  (19  and  20)  Miscellaneous. 

The  result  of  marking  weeds  according  to  this  scale  is  illustrated 
in  a  table  for  eight  different  kinds  of  weeds.  Canada  thistle  rates 
74  in  badness,  ox-eye  daisy  G4,  quack  grass  54,  narrow  plantain  43, 
sorrel  38,  and  toad-flax  (butter  and  eggs)  31.  This  method  of  mark- 
ing is,  of  course,  subject  to  revision  and  must  be  varied  considerably 
for  ditferent  localities. 

The  bulletin  also  contains  a  set  of  questions  with  reference  to 
weeds,  addressed  to  farmers  and  gardeners  for  the  purpose  of  secur- 
ing infoi-mation  which  may  lead  to  the  establishment  of  principles 
for  cleauei-  cuhure  in  future  and  to  legislation  against  weeds. 

BULLETIN'  No.  .i:!.  :\rAKCn  2B,  18S9. 

Prices  of  nitrogen,  rirosmioRic  acu),  and  roTAsii,  G.  II.  Cook, 
LL.  D.  (pj).  2,  3). — This  contains  the  schedule  of  trade  values  adopted 
by  several  experiment  stations  for  ISSi)  and  explanations  of  the  prac- 
tical use  of  these  xalues. 

r.lLLETIX  No.  .-.4,  MAliClI  27.  1889. 
Potash   as  a   fkrtilizkr.    K.   B.   Vooriiees,  M.   A.    (i)p.  2-11). — 
'•  Field  experiments  with  fertilizers  have  been  an  important  feature 
of  this  Station's  work  since  its  establishment  in  1880."     The  main 
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object  has  been  to  test  the  wants  of  ditferent  soils  in  regard  to  nitro- 
gen, phosphoric  acid,  and  potash.  The  resuks,  some  of  which  have 
been  very  vahiable,  have  been  published  in  the  annual  reports  of  the 
Station.  This  bulletin  is  important  as  a  summary  of  the  results  of 
co-operative  wor-k  by  the  Station  and  farmers  under  its  direction  in 
different  j^^rts  of  the  State  during  nine  years.  Its  objects  are 
"  firstly,  to  siinnnarize  the  results  of  the  Station's  experiments,  to 
present  the  experience  of  individual  farmers,  and  to  give  the  conclu- 
sions reached  by  the  Station  in  regard  to  the  use  of  potash ;  and,  sec- 
ondly, to  indicate  lines  of  experiment  with  this  material  capable  of 
being  cui'ried  out  by  the  farmers  themselves.''  Five  experiments  here 
reported  are  essentially  soil  tests  involving  the  use  of  nitrate  of  soda, 
superphosphate  and  nuu'iate  of  ])otash,  singly,  two  by  two,  and  all 
three  together.  Plaster,  kainit,  and  fine  barn-yard  manure  were  also 
used,  and  for  sorghum  other  fertilizers  and  combinations  were  added. 

Corn. — Experiments  by  Messrs.  Thompson  and  J.  Voorhees  for  five 
years  on  all  parts  of  their  farms  confirm  the  conservative  conclusions 
reached  in  1882  and  1883,  that  while  all  the  fertilizing  elements  are 
effective,  potash  is  by  far  the  most  profitable  for  corn.  The  experi- 
ence of  Mr.  Thompson  also  indicates  that  kainit  is  more  economical 
than  muriate  of  potash. 

Sorghum. — The  following  is  a  summary  of  results  of  experiments 
on  sod  ground  in  different  parts  of  the  college  farm  from  1881  to  1885, 
inclusive,  republished  from  the  annual  report  of  the  Station  for  1885 : 
Yield  of  sorglium.- — (1)  Without  exception,  muriate  of  jjotash  has 
increased  the  weight  of  the  crop.  (2)  This  increase  has  annually 
exceeded  that  caused  by  phosphoric  acid  and- nitrogen,  used  singly 
and  in  combination,  and,  w^ith  one  exception  that  caused  by  a  combi- 
nation of  phosphoric  acid  and  potash.  (3)  With  two  exceptions,  this 
increase  has  exceeded  that  caused  by  nitrogen  and  potash,  by  nitro- 
gen, phosphoric  acid,  and  potash,  and  by  20  tons  per  acre  of  barn- 
yard manure.  Yield  of  Kitgar. — Without  exception,  muriate  of  pot- 
ash has  increased  the  total  yield  of  sugar  per  acre,  and  this  increase 
in  every  case  exceeded  combinations  of  nitrogen  and  phosphoric  acid, 
or  of  nitrogen,  phosphoric  acid,  and  potash,  and,  Avitli  a  single  excep- 
tion, combinations  of  phosjjhoric  acid  and  potash. 

The  results  secured  from  siuiilar  experiments  on  sorghum  at  Rio  Grande, 
Cape  May  County,  during  1885,  1886,  and  1887,  corroborate  the  above  state- 
ments in  nearly  every  particular,  and  admit  of  the  conclusion  that  potash  is  the 
element  which  exerts  the  most  marked  effect  u/ioii  the  jii-Ut  of  sorfjhmn. 

Sweet  'potatoes. — An  experiment  with  fertilizers  on  croj^s  in  a  four 
years'  rotation,  begun  in  1882  by  Mr.  A.  P.  Arnold,  has  shown  the 
favorable  effect  of  potash  on  sweet  potatoes,  as  indicated  by  the  crop 
of  1883,  and  its  effect  in  improving  the  crop-producing  power  of  the 
soil,  as  indicated  by  the  second  crop  of  sweet  potatoes  in  1887.  The 
soil  of  this  farm  is  a  very  sandy  loam,  easily  tilled,  responsive  to 
fertilizers,  and  especially  suitable  for  sweet  potatoes,  berries,  and 
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small  fruits.  "  Commercial  fertilizers  are  recognized  as  necessities 
and  are  used  as  freely  as  good  management  will  warrant."  At  the 
close  of  the  first  rotation,  the  following  conclusioiis  were  reached  : 

(1)  l*otash  used  alone  gi'eatly  increased  the  profits.  In  this  case 
the  net  Aalue  of  increase  was  e(}ual  to  180  per  cent  on  the  cost  of  the 
nniriat(»  of  potash  i[>iH\. 

(2)  Potash  in  (•<)ml)iiiati()n  with  nitrogen  and  })hosi)horic  acid, 
respectively,  was  also  prolitahic,  while  the  combination  of  nitrogen, 
phosphoric  acid,  and  potash,  though  it  re(iuired  the  largest  invest- 
ment, yielded  the  largest  j^rolit — namely,  110  per  cent  on  the  market 
A'alue  of  the  com])lete  potato  manure  used. 

In  1887  the  iini)rovement  in  the  value  of  the  sweet  potato  crop, 
due  to  the  continued  use  of  potash,  varied  from  8  to  107  per  cent  in 
the  dilferwit  plats.  "  In  the  cases  where  potash  was  excluded,  the 
decrease  in  the  value  of  the  second  i)otato  crop  was  serious,  ranging 
from  3()  to  C)))  per  cent."  Muriate  of  potash  caused  an  improvement 
of  35  per  cent  in  the  ('i-<)p-i)roducing  power  of  the  plat  on  which  it 
was  used,  as  well  as  a  large  increase  in  the  net  value  of  the  crops 
produced,  ho  that  the  increase  in  the  crop-producing  power  of  the 
land  was  gained  without  sacrifice  of  any  kind. 

General  e.vperie/ice  of  Xea:  ■Jer^eij  farniers  hi  the  use  of  potash. — 
Questions  relating  to  the  quantity,  quality,  and  form  of  potash  used 
and  to  the  results  obtained  with  this  fertilizer  were  sent  to  a  few 
farmers  in  each  county  of  the  State.  'Vnswers  were  received  from 
twenty-three  farniers,  representing  ten  counties;  of  these,  seventeen, 
representing  nine  counties,  reported  the  profitable  and  continued  use 
of  either  nuiriate  of  potash,  kainit,  or  unleached  wood  ashes.  T^velve 
farmers,  i-epresenting  eight  counties,  fa\ored  the  use  of  muriate  of 
jDotash,  Avhile  five,  having  used  both  muriate  and  kainit,  were  satis- 
fied that  kainit  gave  the  largest  returns  for  the  money  inA'ested. 
AMiile  these  results  are  only  to  be  accej)ted  for  the  farms  and  crops 
represented,  they  indicate  a  general  lack  of  potash  in  the  soils  of 
the  State  and  show  the  importance  of  soil  tests  by  the  farmers  them- 
selves. The  Station  intends  to  perform  experiments  during  the 
present  season  to  further  test  the  efi'ect  of  potash  as  nuiriate  and  as 
kainit  upon  corn  and  })otatoes.  As  kainit  contains  from  W  to  40 
per  cent  of  connnon  salt  it  is  very  desii-able  to  determine  what  i)ro- 
l)ortion  of  its  good  efi'ects  may  be  due  to  that  substance.  In  the 
ju'esent  year,  therefore,  connnon  salt  will  be  used  on  one  [)lat. 

Directions  are  gi\'en  for  exjjerinients  by  farniers  who  may  desire 
to  test  the  needs  of  tlieii-  soil>  and  <'i'o|)s  without  further  aid  ivoxu  the 
Station.  It  is  believed  that  a  plan  which  includes  the  study  of  a 
single  kind  of  plant  food  with  simple  directions  will  encourage  those 
individual  expcrinienls  by  farmers  which  are  so  necessary  an  adjunct 
to  ex])eriinent  station  work,  ^^'hen  the  method  of  work  in  studying 
rational  fei'tili/.ation  is  Avell  undei-stood  "  ]>lats  may  be  added  for  the 
study  c)f  the  other  elements — phosphoiic  acid  and  nitrogen." 
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BULLETIN  No.  r.,"),  MAKCII  2S,  18S9. 
P]XT(>]\[0I.()G1(  AL    SITGOESTIONS    AND    INQUIRIES,    J.    B.    S:\IITH     ( pj).    2. 

3). — This  explains  to  farmers  how  they  can  help  the  Station  by 
"  giving  the  resnlts  of  their  experience,  by  aiding  in  the  experiments, 
and  by  giving  opportunities  for  making  them."  Directions  are  given 
for  preserving,  packing,  and  sending  specimens  to  the  Station.  It  is 
stated  to  be  the  intention  of  the  Station  to  stndy  thoroughly  each  year 
the  insects  affecting  some  particular  crop.  "  In  1888,  cabbages  re- 
ceived most  attention;  for  1889,  cranberries  have  been  selected." 
C'ranl)errv  growers  are  urged  to  assist  in  these  investigations. 

SPE('L\L  bulletin' C\  APHIL  8,  18S'.». 

Pollen  as  affected  by  rain,  B.  D.  IIalsted,  Sr.  D.  (pp.  2-4). — 
This  is  a  brief  outline  of  proposed  experiments  to  study  the  relation 
between  wet  Aveather  at  the  time  of  the  flowering  of  fruit-trees  and 
plants  and  the  setting  and  maturing  of  fruit.  It  is  especially  ad- 
dressed to  fruit  growers,  who  are  urged  to  co-operate  with  the  Station 
in  making  tests  along  this  line. 

SPECIAL  BULLETIN  1).  APRIL  i),  1880. 

Mejnioranda  about  cranberry  insects,  J.  B.  Smith  (pp.  3-7). — 
This  contains  brief  notes  on  the  vine  worm  or  fire  worm  {Rhoj)ohota 
(Anc^iylopern)  varcmiana,  Pack.),  glistening  cranberry  moth  {Term 
oxycoccana,  Pack.),  berry  worm,  or  fruit  worm  {Aerohasis  iiarcimi, 
Eiley),  cranberry  tip- worm  {(Jemdotnyia  sp. ?),  red-striped  cranberry 
Avorm  {Tortricid  sp. ?),  and  the  cranberry  span-Avorm  {C ymato'pliora 
■painpiri(i7'ia^  Gn.),  Avith  a  request  to  cranberry  groAvers  to  send  to  the 
Station  information  regarding  these  and  othei*  insects  damaging  the 
cranberry  crop,  Avhich  Avill  be  of  use  in  the  special  inA'estigation  of 
these  insects,  to  be  made  by  the  Station  during  1889. 

•  SPECIAL  BULLETIN  E,  AI'RIL  1.".,  1889. 

Oyster  intkrests  of  New  Jersey,  Jilius  Nelson,  Ph.  I),  (pp. 
2-40). — This  is  a  reprint  of  the  report  of  the  biologist  of  the  Station, 
included  in  the  amiual  report  of  the  Station  for  1888,  a  digest  of 
Avhich  Avas  j)ublished  in  Exix'riment  Station  I>ulletin  No.  2  of  this 
Office. 

NEW   VOUKj^ 

Cornell  University  Agricultural  Experiment  Station. 

l>riKirfiiir)it  of  Coriicll  fiiirci'sitj/. 
Location,  Itli,ic;i.  Dii-cctor.  Isaac-  I*.   Koherts,  M.  Agr. 

BULLETIN  No.  r>.  AI'lilL.  188!). 

On  the  production  of  lean  .aieat  in  aiati  re  amaials,  I,  p. 
IvoBERTS,  M.  A(;r.  (pp.  5-8). — The  experiment  re])orted  in  this  article 
was  undertaken  to  throAv  some  light  on  the  question  Avhether  in  feed- 
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Hi<r  })i<T:s  it  is  possible  to  increase  either  relatively  or  absolutely  the 
amount  of  lean  meat  or  nniscle  in  mature  animals.  Two  grade  York- 
shire sows,  three  and  I'oui"  years  old.  respeetixely.  and  one  the  mother 
of  the  other,  wi're  used.  l>oth  were  in  very  thin  flesh  and  a})parently 
in  the  same  condition.  The  older  one  was  slaughtered  and  the 
amoinit  of  fat  and  lean  in  tlie  carcass  assume(|  to  represent  the  pro- 
portions in  the  other  pig  when  feeding  began.  A  ration  of  corn, 
cotton-seed  meal,  and  wheat  bi-an,  with  an  average  nutritive  ratio  of 
1 :  r).-2  was  fed  for  one  hundi-ed  and  forty-three  days,  after  which  the 
pig  was  slaughtered.  On  the  assumi>tion  above  mentioned,  "the 
tables  show  a  marked  increase  of  the  nitrogenous  matter  over  the  fat 
and  a  considerable  decrease  ot^  the  water  as  a  result  of  the  feeding. 
The  experiment  was  in  every  sense  preliminary,  and  of  course  the 
data  are  insufficient  to  furnish  positive  proof  as  to  the  questions 
a.sked;  still,  all  the  indications  are  that  a  mature  animal  can  readily 
be  made  to  increase  in  muscle  or  lean  flesh." 

Does  heatixg  milk  affi-.ct  the  quantity  or  quality  or  butter? 
J.  P'.  EoiiERTS,  M.  Agr.  (pp.  13-20).— 

It  is  generally  conceded  that  lor  best  results  in  butter  making,  where  the  milk 
is  set  in  deep  cans,  the  milk  should  be  placed  in  the  creamer  as  nearly  as  possilde 
at  the  temperature  at  which  it  is  drawn  from  the  cow  ;  there  being  a  considerable 
loss  of  fat  in  skim-milk  if  the  milk  is  allowed  to  cool  to  any  extent  before  being 
set.  Of  late  there  has  been  considerable  controversy  as  to  whether  it  is 
advisable  under  any  conditions  to  Marm  the  milk  before  setting,  and  the  limit  of 
(cmi)erature  l)eyond  which  it  is  not  safe  to  go. 

Three  series  of  experiments  were  made  to  throw  light  upon  this  im- 
portant point.  Milk  from  Jersey  and  Holstein  cows  Avas  set  direct 
from  the  cow  or  cooled  to  60°,  or  cooled  and  then  heated  to  93°  or  to 
135°.  The  time  of  skimming  varied  from  eleven  to  twenty-four 
hours  after  setting. 

We  may  conclude  as  a  result  of  these  investigations,  first,  that  there  is  a  loss 
of  butter  when  the  milk  is  allowed  to  cool  much  below  the  normal  heat  of  the 
cow  before  being  put  in  the  creamer;  second,  that  \\hile  there  may  not  be  any 
very  great  increase  of  butter  when  the  milk  is  heated,  there  is  no  risk  of  injuring 
the  quality  of  the  butter  by  incorporating  an  excess  of  casein  even  when  the 
milk  is  heated  as  high  as  135°. 

BULLETIN  No.  6,  JUNE,  1889. 

Ox  THE  deter:mtxation  of  hygroscopic  water  in  air-dried  fodders, 
W.  p.  Cutter,  B.  S.  (pp.  23-25). — Specimens  of  hay,  bran,  and 
cotton-seed  meal  were  dried  each  in  (1)  an  open  watch-glass,  (2)  a 
tube  in  a  current  of  dried  air,  and  (3)  a  tube  in  a  current  of  dry 
hydrogen  at  (a)  07°  C.  in  a  water  bath,  (h)  100°  C.  in  an  air  bath, 
and  (c)  110°  C.  in  an  air  l)ath.  One  portion  of  each  material  was 
dried. in  a  vaciunn.  There  were  thus  thirty  trials  in  all.  The  results 
of  four  determinations  are  tabulated.     The  conclusions  are: 

(1 )  Raising  the  temperature  raises  the  percentage  of  loss. 

(2)  Loss  at  100°  in  an  air  bath  corresponds  closely  to  loss  in  a  vacuum. 
18491— No.  3—05- i 
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(3)  The  effect  of  the  temperature  of  110°  is  grei^ter  in  the  determination  on 
the  hay  than  on  the  bran  and  cotton-seed  meal.  This  seems  to  indicate  either 
the  presence  of  a  greater  percentage  of  easily  volatilized  constituents  in  the 
hay,  or  that  the  hay  gives  up  its  moisture  with  more  difficulty. 

Examinations  of  products  in  the  current  of  air  passed  over  hay 
implied  that  the  latter  loses  more  by  volatilization  and  oxidation  than 
the  other  materials. 

Drying  at  100°  in  a  current  of  hydrogen,  appears,  therefore,  all  things  con- 
sidered, to  offer  the  least  objection  and  the  nearest  approach  to  a  correct 
determination  of  the  hygroscopic  moisture  in  fodder. 

The  detI'^rmikatioi"?  of  nitrogen  by  the  azotometric  treatment 
or  the  solution  resulting  erom  the  Kjeldahl  digestion,  W.  p. 
Cutter,  B.  S.  (pp.  26,  27). — Experiments  were  made  to  test  the 
value  of  the  azotometric  method,  as  recommended  by  Schoenherr, 
for  determining  tlie  annnonia  from  the  Kjeldahl  digestion  process. 
A  modification  of  the  Knop-Wagner  azotometer  was  used.  The 
averages  of  the  results  obtained  bj^  the  azotometer  when  the  solution 
was  not  neutralized  before  treatment  with  hypobromide  were  nearly 
identical  with  those  by  distillation  in  the  ordinary  way.  The  azoto- 
metric method  has  the  advantage  of  not  requiring  so  great,  purity  of 
re-agents  as  the  distillation  method,  but  taking  into  account  the  time 
and  labor,  the  practical  value  of  the  former  method  is  doubtful. 

Fodders  and  feeding  stuffs,  ^Y.  P.  Cutter,  B.  S.  (pp.  27,  28). — 
This  includes  a  tal)ular  record  of  analyses  of  fodder  corn,  wheat  bran, 
cotton-seed  meal,  turnij^s,  and  cotton-seed  hulls. 

XORTH  CAROLINA. 

North  Carolina  Agricultural  Experiment  Station. 
Location,  Raleigh.  Director,  H.  B.  Battle,  Ph.  D. 

BULLETIN  No.  611,  FEBRUARY  12,  1889. 

Fertilizer  analyses  (pp.  2— t).— This  is  a  partial  list  of  analyses 
of  licensed  commercial  fertilizers  for  1889  and  includes  reports  on 
tAventy-seven  different  brands.  Mention  is  also  made  of  advance  in 
cost  of  raw  material  used  for  manufacturing  fertilizers,  of  material 
for  bags,  and  of  freights  by  water. 

Seed  exa^i [nation  for  planters  (p.  4). — This  Station  is  now 
equipped  for  an  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate,  and  will  make  seed  tests  for  planters  free 
of  charge  if  the  samples  are  properly  taken  and  correctly  described. 
A  form  is  given  for  describing  samples,  with  directions  for  taking 

them. 

BULLETIN  No.   02,   FEBRUARY  28,   1889. 

Fertilizer  analyses  and  the  fertilizer  control  for  1889,  H.  B. 
Battle,  Ph.  D.   (pp.  86-99). — The  objects  of  the  fertilizer  control 
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as  conducted  by  the  Station   iiiidcr  a  State  law  are  stated  to  be  as 
follows : 

To  protect  the  f:ii-iiicrs  (if  llic  St.itc  Iroiii  I'l-nudult'iit  fertilizers  by  reiiuiriiit: 
every  niiinufjicturer  doiiiic  l)iisiiu'ss  in  the  State  to  take  out  a  license  on  each 
brand  on  sali;  by  liini :  to  exercise  a  jieneral  control  of  the  trade  by  a  system  of 
inspectiufi;  all  brands  le.^:nlly  on  sale  in  the  Stale:  and  by  cbenncal  analysis  to 
ascertain  if  their  (lualities  are  maintained  at  a  guaranteed  standard. 

The  bidletiii  contains  a  dii^est  of  the  fertilizer  laws  now  in  force  in 
North  Carolina  and  a  list  and  tabular  record  of  analyses  of  seventy- 
five  brands,  with  exi)lanations  of  the  technical  terms  used  in  the 
tables.  Attention  is  called  to  the  fact  that  the  analysis  of  a  fertilizer 
requires  much  time,  skill,  and  patience.  It  is  stated  that  an  analysis 
of  an  ammoniated  fertilizer,  as  made  at  the  Station,  requires  three 
days  and  the  combined  work  of  four  trainee!  chemists,  besides  the 
labor  of  preparin<j  the  sample  for  analysis  and  the  clerical  work  for 
calculatino:  and  recording  their  results.  Of  course  a  number  of  anal- 
yses are  made  at  one  time.  After  this  work  is  completed  it  receives 
the  carefid  consideration  of  the  director.  In  all,  then,  a  sin^jle  sample 
passes  through  the  hands  of  eight  persons,  each  one  carefully  making 
a  record  of  his  Avork  which  is  filed  and  preserved  for  future  reference. 

BULLETIN  No.  624.  MARCH  27,  1889. 
A  reprint  of  Bulletin  No.  02  of  this  Station. 

BULLETIN  No.  6.3,  ,IUNE,  1889. 

Tests  of  seeds,  G.  McCarthy,  B.  S.  (pp.  103-111). — This  article 
is  preceded  by  the  following  summary : 

Ahstract  of  contents. —  (1)  Introductory — Necessity  of  a  standard  of  value  for 
seeds — The  English  standard  for  grasses  and  clovers — Proposed  American  stand- 
ard— Suggestions  of  helps  toward  examining  seeds  for  impurities — Method  of 
calculating  the  (piantity  of  seeds  in  a  gram  and  in  an  ounce — Lessons  taught  by 
these  experiments.      (2)   Examination  and  tests  of  seeds.      (8)   Tabular  resume. 

In  the  absence  of  an  American  standard  of  purity  and  vitality  the 
English  standard  was  used.  [No  reference  is  made  to  the  standards 
in  use  in  Germany,  where  the  subject  has  received  more  attention 
than  elsewhere.]  This  Station  has  undertaken  the  collection  of  data 
for  American  standards.  The  results  of  tests  of  forty-eight  varieties 
of  clover,  grass,  and  other  forage  plants  are  given  in  tables  accom- 
panied with  descriptive  notes. 

The  following  deductions  may  be  drawn  from  these  experiments: 

(1)  That  grass  and  clover  seeds  deteriorate  very  raiadly  with  age.  and  gen- 
e-rally are  not  worth  sowing  after  they  are  two  years  okl. 

(2)  That  aged  and  deteriorated  seeds  are  often  sold  by  local  store-keepers. 

(3)  That  farmers  sh<mld  test  samples  before  purchasing  seeds,  and  purchase 
directly  from  some  reliable  seed  grow<'r.  or  from  a  local  merchant  who  will 
guarantee  the  quality  of  his  seeds. 

(4)  That  a  trustworthy  standard  of  value  for  seeds,  with  laws,  if  necessary, 
to  enforce  its  observance,  is  very  badly  needed. 
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Rust  on  wheat  and  cotton  (p.  112). — The  Station  solicits  speci- 
mens of  affected  plants  in  order  to  study  this  subject.  A  set  of  ques- 
tions is  given  coverino;  the  main  points  Avhich  should  be  explained  in 
a  letter  of  advice  accompanying  the  specimens. 

Does  stable  manuke  in  drying  lose  any  oe  its  ammonia?  F.  B. 
Dan«;y,  a.  B.  (pp.  112,  11:^). — This  is  an  account  of  an  experiment 
made  with  a  view  to  getting  light  on  the  question  of  loss  of  ammonia 
from  ordinary  manure  piles.  A  miniature  manure  heap  Avas  made 
with  100  grams  of  well-rotted  horse-stable  manure,  which  contained 
about  GO  per  cent  of  Avater.  Through  this  a  sIoav  current  of  perfectly 
dry  ammonia-free  air  was  ])assed  for  three  weeks,  until  the  manure 
had  become  completely  dry.  It  was  so  arranged  that  the  current  of 
air  in  passing  through  thoroughly  permeated  the  mass.  The  amount 
of  ammonia  in  the  outcoming  current  was  determined,  and  weighed 
3.36  per  cent  of  the  whole  amount  of  ammonia  originally  ])resent.  As 
the  ammonia  present  contained  only  a  small  amount  of  the  nitrogen 
of  the  manure,  it  would  appear  that  numure  slowly  dried  in  the  air 
loses  only  a  very  slight  portion  of  its  ammonia.  Fresh  unrotted 
manure,  in  which  there  would  be  more  fermentation,  would  ]:)robab]y 
have  shown  a  greater  loss  of  ammonia. 

Analyses  of  commercial  fertilizers  and  Pamunkey  marl  phos- 
phate, H.  B.  Battle,  Ph.  D.  (pp.  113-115). — This  contains  a  report 
on  analyses  of  five  different  brands  of  commercial  fertilizers.  "  Pa- 
munkey marl  phosphate "  Avas  also  analyzed,  though  not  coining 
under  the  requirements  of  the  fertilizer  hiAv,  l)ecause  it  is  not  a 
manipulated  fertilizer.  Though  sold  in  the  State  at  $10  per  ton  as 
having  considerable  fertilizing  A^alue,  it  Avas  foimd  to  be  about  four- 
fifths  sand  and  to  contain  so  little  of  actually  fertilizing  ingredients 
(phosphoric  acid  and  potash)  as  to  make  it  "doubtful  Avhether  the 
value  is  sufficient  to  pay  the  freight  alone." 

OHIO. 

Ohio  Agricultural  Experiment  Station. 
Location,  Columbus.  Director,  Charles  E.  Tliorne. 

BULLETIN  Vol.  II,  No.  I   (SECOND  SERIES),  MARCH,  3889. 

Entomology,  C.  M.  Weed,  M.  S.  (pp.  3-19). — This  contains,  in 
Article  I,  an  account  of  remedies  for  codling  moth,  caiiker-Avorm, 
apple-tree  borer,  phnn  curculio,  snoAvy  tree  cricket,  raspberry  saAv-fly, 
impoited  currant  Avorm,  imported  currant  borer,  striped  vine  beetle, 
cloA^er  seed  midge,  cloA^er  root  borer,  and  Colorado  potato  beetle;  in 
Article  II,  notes  on  the  common  insecticides  and  their  application; 
and  in  Article  III,  directions  for  collecting,  preserA^ng,  and  studying 
insects.     The  explanations  are  illustrated  pictorially. 


139 

BULLirnx  \u\..  II,  Xi..  2  (SKroxn  si:kii:s),  ArtjiL  and  may.  issn. 

Colic  or  horses,  H.  J.  Dktmers,  M.  V.  D.  (pp.  21-69). — This  is  a 
tfcatise  on  colic  of  horses — causes.  syni[)t()i)is,  diagnosis,  prognosis, 
treatment,  and  j)i-e\X'ntion.  'J'he  author  believes  that  ''  The  real  pre- 
disposing cause  of  colic,  or  the  real  cause  Avhy  horses  sutler  so  much 
more  frequently  than  othei'  aninuds.  must  he  foiuid  in  the  exceedingly 
fre(iuent  occurrence  of  aneurisms  in  the  anterior  mesenteric  artery." 
The  aneurisms  are  caused  In'  small  worms  {Sclerostomum  equinitm, 
Kud.,  or  ^Stroiujylii.s  aniuitns) .  Professor  Bollinger,  of  Munich,  is 
referred  to  as  having  found  worm  aneurisms  in  49  per  cent  of  all 
horses  examined,  and  in  90  to  94  per  cent  of  all  aged  horses.  Such 
aneurisms  were  found  in  twenty  out  of  tAventy-one  horses  examined 
at  the  Station,  or  in  95  per  cent. 

BULLETIX.  Vor,.  II,  Xo.  .3   (SECOND  SEIilES),  .JUNE.  1889. 

SiLos  AND  siLA<n;. .].  F.  IIk  KMAx.  M.  A.  S.  (pp.  73-88). 

HlMoneal. — In  ccmnectioii  with  a  brief  account  of  the  first  use  of 
the  silo  in  this  country  and  abroad  it  is  stated  that — 

The  extravagant  claims  at  tirst  iiuulc  ti.v  silo  cutliiisiasts  led  pi-at-ticnl  fanners 
and  clieniists  alike  to  denounce  the  method  as  both  impracticable  and  iinscien- 
titic,  but  farmers  have  discovered  improvements  in  the  methods  of  producing, 
Itrcscrviiit;.  and  feeding  silage,  while  chemists  have  demonstrated  wide  differ- 
ences in  the  chemical  composition,  and  consequently  in  the  nutritive  values  of 
different  forms  of  silage,  so  that  the  silo,  which  at  one  time  seemed  to  be  losing 
ground,  is  to-day  generally  recognized  as  a  very  useftil  adjunct  to  the  equip- 
ment of  ever.y  dairy  farm,  and  to  many  farms  where  dairying  is  not  the  chief 
pursuit. 

Location.,  fofiii.  (I lid  sh:e  of  aUo. — If  possible  the  silo  should  be 
under  the  same  loof  with  the  feeding  place.  In  most  dairy  barns  the 
cows  are  in  stanchions  in  two  long  rows  facing  each  other.  In  this 
case  the  most  convenient  place  for  the  silo  would  be  at  the  head  or  at 
one  side  or  the  other  of  this  feeding  room  ;  or.  if  iieither  of  these 
localities  can  be  used,  directly  back  of  and  inside  or  outside  of  the 
building.  A  portion  of  a  root  cellar  in  a  bank  barn  might  be  con- 
veniently partitioned  off  for  a  silo,  or  the  floor  t)f  a  root  cellar  under  a 
haymow  might  be  moved  and  the  silo  extended  upward  8  or  10  feet 
above  the  bai-n  floor.  As  to  form,  in  the  opinion  of  the  author  the 
most  economical  silo  is  one  with  its  longest  line  fi-om  top  to  botttmi, 
because  less  surface  will  be  exposed  while  the  silage  is  being  fed.  The 
size  of  the  silo  should  be  in  pro])ortion  to  the  size  of  the  herd  to  be 
fed  from  it.  Whether  the  silo  should  be  di\i(led  will  depend  upon 
the  relation  between  the  size  and  the  number  of  cattle.  For  example, 
if  twenty  cows  are  fed  from  a  silo  -20  feet  sciuaiv  it  would  be  better 
to  divide  it.  but  if  the  herd  is  increased  to  forty  and  fed  from  the 
same  silo  a  i)artition  is  not  especially  desirable.  If  two  different 
croj^s.  as  foddei-  and  clover,  are  fed  from  the  same  silo  it  is  better  to 
place  each  in  a  separate  compai'tmeiit. 
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Coiisfntction  of  a  silo. — An  account  of  the  iiiethod  used  in  con- 
structing- the  Station  silo  in  188S  and  an  illustrated  description  of 
an  outside  Avooden  silo  are  given.  Wooden  silos  are  recommended. 
The  plan  of  double  boarding  with  tarred  paper  between  has  been 
wholly  successful  at  the  Station  and  is  com[)aratively  inexpensive. 
The  importance  of  a  solid  and  dry  foundation  and  a  strong  frame- 
Avork  is  urged. 

Silage  rrops.— Corn,  it  is  thought,  must  be  chiefly  depended  upon 
for  silage.  "  For  a  large  yield  in  tons  we  would  use  the  Southern  or 
silage  varieties.  The  dents  will  give  a  moderate  yield  in  tons,  while 
the  sweet-corn  varieties  will  come  in  last."  Planting  in  drills  3  feet 
apart,  with  the  kernels  about  6  inches  apart  in  th*'  row,  will  give  as 
large  yield  as  if  the  planting  were  thicker,  the  fodder  will  be  of  better 
quality,  and  with  a  rich  soil  considerable  grain  will  be  produced. 

FlUliKj  the  silo. — A  very  ebeap  and  conveuient  sled  can  be  made,  which  will 
answer  all  purposes,  if  the  silo*  corn  is  not  too  far  from  the  pit  or  silo.  This 
sled  can  be  made  out  of  a  couple  of  2  by  10  or  2  by  12  planks,  say  12  feet  long. 
Four  2  by  4  cross-pieces,  well  mortised  into  the  planks,  and  fastened  with  20- 
peuny  nails,  will  finish  the  sled,  except  the  trimming  of  the  runners  so  that 
they  will  have  a  well-formed  curve  on  the  front  end.  Loose  boards  thrown 
upon  this  kind  of  a  sled  will  enable  one  to  haul  very  easily  a  ton  of  fodder  at 
a  load;  and  by  ])lacing  the  butts  of  the  fodder  corn  all  one  way  and  putting  a 
o  by  3  scantling  under  the  toi)s,  the  load  can  be  unloaded  when  it  arrives  at 
the  cutter  by  two  hands  taking  each  an  end  of  the  scantling  and  raising  that 
side  of  the  load  until  the  fodder-corn  is  turned  completely  over. 

In  hauling  fodder  corn  long  distances,  if  a  low-wheeled  Avagon  is 
not  at  hand,  the  "  temporary  rig "'  described  in  Bulletin  Xo.  19  of  the 
Wisconsin  Station  and  again  in  this  article  will  be  found  useful. 
The  silage  should  be  cut  before  storing. 

Feeding  silage. — Though  put  in  for  dairy  stock  the  silage  was  suc- 
cessfully fed  to  horses,  calves,  and  hogs.  The  horses  were  given  one 
feed  of  20  pounds  per  day,  instead  of  hay,  during  February  and 
March.  With  this  ration  their  appetite  was  sharpened  and  the 
spring  coat  of  hair  was  glossy.  "  The  skin  was  loose  and  the  general 
appearance  was  that  of  horses  rumiing  upon  pasture."" 

To  note  the  effects  of  feeding  silage  exclusively,  tAvelve  heifers  were 
each  fed  from  40  to  oO  pounds  of  silage  per  day  in  evening  and  morn- 
ing feeds  during  eight  Aveeks.  The  silage  consumed  cost  only  about 
one-half  as  much  as  hay  Avould  for  the  same  period.  "  The  heifers 
Avere  not  Aveighed  during  this  experiment,  but  their  appearance  at 
its  conclusion  Avas  such  as  to  convince  practical  feeders  that  they 
had  done  better  than  they  could  have  done  Avith  hay  alone." 

Comparison  of  varieties  of  silage  eorn. — In  1S8S  the  folloAving 
varieties  Avere  tested:  Blount's  Prolific,  Sheep  Tooth,  Horse  Tooth, 
Leaming,  Clarage,  Common  SAveet,  Southern  AYhite  Ensilage.  Al- 
though the  soil  Avas  rich  the  largest  yield  Avas  19|  tons  per  acre, 
Avhich  is  much  less  than  many  *'  silage  enthusiasts  "'  claim  to  be  prac- 
ticallv  feasible. 
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I'lic  results  of  the  writer's  cxpci-iciici'  iiiid  observation  are  thus 
summarized  : 

(1)  The  silo  should  he  huilt  as  near  as  possible  to  where  the  silage  is  to  be  fed. 

(2)  A  solid  fomidatiou  and  well-constructed  walls,  whether  of  stone,  concrete, 
brick,  or  lumber,  are  essential  to  success. 

(3)  Fodder  corn,  such  as  the  R.  &  W.  r.lounfs  Prolific,  Sheep  Tooth,  and 
other  silage  varieties,  will  yield  nmch  larger  croi)s  of  fodder  than  any  of  our 
field  corns  or  sweet  corns. 

(4)  Corn  for  silage  in  Ohio  should  be  planted  from  the  liOtli  of  Mny  to  the 
middle  of  June.  The  fertility  of  the  soil  should  be  a  guide  in  the  distribution 
of  seed. 

(5)  P"'odder  corn  sh<;uld  be  cut  when  the  corn  begins  to  glaze,  and  when  the 
stalks  begin  to  dry  near  the  ground. 

(6)  The  silage  may  be  cut  from  1  to  4  inches  long,  and  no  inconvenience  will 
follow  in  the  feeding. 

(7)  The  filling  of  the  silo  may  l)e  continuous,  or  it  may  be  postponed  for  a  day 
or  two  without  serious  injury. 

(8)  We  advise  weighting  and  otherwise  securing  well  the  top  of  the  silo, 
making  it  as  nearly  air-tight  as  possible. 

(9)  Silage  may  be  successfully,  and  oftentimes  most  conveniently,  removed 
from  the  silo  for  feeding  by  mining. 

He  is  thoroughly  convinced  that  the  silo  is  destined  to  become  an 
important  factor  in  farm  economy,  and  is  satisfied  that  dairymen  gen- 
erally may  increase  their  incomes  and  decrease  their  outlays  by  the 
use  of  silage,  and  that  many  farmers  may  also  use  the  silo  with  profit. 

SlI.AGE    VERSUS    FIELD    BEETS    AS    FOOD    FOR    MILK    PRODUCTION,    C.    E. 

Thorne  and  J.  F.  Hickman,  M.  A.  S.  (pp.  89-100).—"  Twelve  grade 
Shorthorns  were  selected,  as  nearly  uniform  as  possible  in  breed, 
condition,  and  rate  of  milk  production.''  This  herd  was  divided  into 
four  lots  (A,  B,  C,  and  D)  of  3  cows  each.  The  plan  was  to  feed  the 
cows  on  a  uniform  ration  of  10  pounds  of  clover  hay,  2  pounds  of  corn 
meal,  and  1  ])ounds  of  wlieat  bran.  In  addition,  lot  A  was  to  receive 
40  pounds  of  corn  silage  daily  per  cow,  and  lot  B  50  ])Ounds  of  beets 
dail}'^  per  cow,  throughout  the  experiment;  '*  while  lots  C  and  D  were 
to  have  the  same  rations  as  A  and  B,  but  in  alternate  periods  of  two 
weeks  each.  ('  I'eceiviiig  the  ration  containing  sihige,  while  D  received 
that  coiitaiiiing  l)eets.  and  r/'rr  rri'sti."  Details  are  given  in  five  tables 
under  the  following  headings:  Feed  required;  percentage  of  fat  in 
milk;  average  weight  and  dry  matter  consumed  in  food;  production 
of  milk  and  milk  fat  and  gain  or  loss;  Aveight  and  average  daily  con- 
sumption for  entire  test.  The  authors  exi)lain  and  insist  that  this 
exj)eriment  is  only  i)reliminarv  :  that  its  purpose  was  to  ol)tain  ex])eri- 
ences,  and  that  for  this  puri)ose  "  it  has  been  worth  its  cost."  The 
results  '•  point  to  two  conclusions  which  they  believe  will  be  confirmed 
by  further  ex[)eriment." 

(1 )  The  dry  matter  of  corn  silage  and  of  field  beets  is  at  least  equal  in  value 
to  the  dry  m.itter  of  the  better  grades  of  stock  feed  in  ordinary  iise.  when  feti  in 
property  ad.iusted  rations. 

(2)  Corn  silage  is  slightly  superior  to  field  beets  as  a  flesh  or  fat  producer, 
and  beets  are  slightly  better  than  corn  silage  for  milk  production. 
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ORT^GON. 

Oregon  Experiment  Station. 

Depart incjit  of  Oregon  tState  AinieulturuJ  CoUetir. 

Locntiou,  Corvallis.  Director,  E.  Griniui.  B.  S. 

BULLETIN  No.  2.  JANTiARY,  1889. 
IIORTICULTrRAL PREPARATION  AND  NOTES  ON   PROPOSED  WORK,  E.   R. 

Lake,  M.  S.   (pp.  15-27). — The  work  in  this  diA'ision  of  the  station 
has  thus  far  been  preparatory. 

That  part  of  the  grounds  lying  innnediately  around  the  college  buildings 
has  been  thoroughly  pi-epared  for  experiments  with  lawn  grass  seeds,  mixtures 
of  the  same,  and  ornamental  trees  and  shrubs.  Othei-  portions  of  the  grounds 
have  been  underdrained  and  subsoiled  with  a  \'w\v  to  their  use  in  testing 
various  kinds  ot  vegetables  iind  small  fruits. 

In  the  meantime  seeds,  trees,  shrulis,  and  jdauts  have  been  procured  from 
widely  different  sources  for  the  purpose  of  determining,  if  possible,  the  vari- 
eties best  suited  to  this  soil  and  climate. 

A  forcing-house  40  by  18  feet  has  been  built  and  the  testing  of 
commercial  seeds  begun.  Experiments  with  insecticides  will  be  car- 
ried on  in  the  college  orchard.  This  now  contains  apple,  pear,  and 
plum  trees,  to  which  will  be  added  prunes,  cherries,  and  quinces. 
Small  fruits  will  be  set  out.  including  currants,  gooseberries,  black- 
berries, raspberries,  and  strawberries.  A  nmnber  of  varieties  of 
grapes  will  also  be  planted,  and  nut-b:^aring  and  timber  trees  will 
be  set  out  in  limited  numbers.  A  partial  report  of  the  tests  of  seeds 
thus  far  made  is  given,  including  twelve  varieties  of  beans,  thirteen 
of  beets,  twenty-seven  of  cabbages,  thirteen  of  carrots,  seven  of  cauli- 
flowers, two  of  celery,  seven  of  corn,  nine  of  cucumbers,  thirteen  of 
lettuce,  fourteen  of  melons,  twelve  of  onions,  eleven  of  jjears.  nine- 
teen of  radishes,  five  of  ruta-bagas,  fi^e  of  spinach,  fourteen  of 
squashes,  four  of  tol)acco,  twenty  of  tomatoes,  fourteen  of  forage 
plants,  and  a  nmnber  of  varieties  of  less  important  vegetables. 

PE]SNSYL,VAXIA. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station. 

Depart lucnt  of  the  Peiuisijlvania  State  CoUei/c. 
Location.  State  College.  Centre  County.  Director.  II.  P.  Armsby,  Ph.  D. 

BULLETIN  No.  (J,  JANUARY,  18S0. 

Tests  or  varieties  of  wheat,  oats,  barley,  potatoes,  and  forage 
CROPS,  W.  H.  Caldwell,  B.  S.  (pp.  3-16). — This  is  a  report  on  tests 
of  six  varieties  of  wheat,  six  of  oats,  two  of  barley,  seven  of  pota- 
toes, and  six  of  forage  plants.  Yields  per  acre,  and  in  some  cases 
data  as  to  growth,  date  of  ripening,  weight,  etc.,  are  given  in  tabular 
form.  Chemical  analyses  of  the  potatoes  and  some  of  the  forage 
plants  are  also  reported. 
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Wheat. — The  varieties  tested  Averc:  Sibley's  NeAv  Golden,  Ful- 
caster,  Raub's  l^liK-k  I'rolific,  (lermaii  Emperor,  ^IcCirhee's  AVliite, 
Extra  Earl}'  Oaklev.  The  yields  i)er  acre  of  grain  and  straw  in  1887 
and  1888  are  stated.  German  Emperor  ga\e  the  best  results  both 
years,  and  Ivanb's  Black  Prolific  stood  next  in  yield  in  1887,  and  Fnl- 
easter  in  1888.  The  Extra  Early  Oakley  matured  earliest  of  all  in 
both  seasons,  but  its  yield  was  small. 

Oafs. — The  varieties  tested  were  AVhite  Victoria,  Japan,  Wide 
Awake,  Henderson's  Clydesdale,  Welcome,  Harris.  The  best  results 
were  obtained  from  Japan  and  AVide  AAvake. 

Barley. — The  varieties  tested  were  Hulless  or  Nepaul,  and  Man- 
shury.  The  Xepaul  ]jrodnced  the  heavier  grain,  but  not  as  many 
bushels  per  acre  as  the  Manshury.  A  letter  from  Dr.  Grunow,  of 
]\fifflin.  Wis.,  from  whom  the  seed  of  the  Manshury  barley  was  first 
disseminated  in  this  country,  states  that  the  barley  was  first  intro- 
duced into  Germany  under  the  name  of  Mandschurei  or  Mandschurey, 
from  the  country  where  it  was  found  (the  northwestern'  part  of  the 
Chinese  Empire). 

Potatoes. — 1'he  varieties  tested  Avere  Thorburn,  Vanguard,  College 
White,  Monroe  County  Prize,  Early  Ohio,  Early  Beauty  of  Hebron, 
Dakota  Eed.  None  of  the  others  equaled  the  College  White,  the 
variety  usually  groAvn  on  the  college  and  Station  farms. 

Forage  crops. — The  varieties  tested  \\'ere  prickh^  comfrey,  KaiRr 
corn.  Black  Eye  variety  of  cow-pea,  teosinte,  white  mustard,  Bra- 
zilian or  flour  corn.  Only  the  first  three  seemed  to  merit  further 
trial.  Samples  of  the  white  mustard,  Kaffir  corn,  and  prickly  com- 
frey, the  last  at  three  stages  of  develo])ment,  Avere  analyzed.  The 
actual  yields  per  acre,  and  the  qiiantities  of  digestible  nutrients  com- 
puted by  comparison  of  total  yield,  composition,  and  assumed  co- 
efficients of  digestibility,  are  as  folloAvs : 

Total 2}>'od>iC(>  and  digestible  iiatrients. 
[Pounds  per  acre.] 


Total  crop  i)er  acre 

Digestible  protein 

Digestil  )le  fat 

Digestible  carbohydrates    

Total  digestible  organic  matter 


Prickly 
iComfrey. 

Kaffir 
corn. 

Cow-pea. 

16,500 

11,000 

14,500 

221.0 

119.4 

34.2 

941.0 

380.9 

:*..5 

53. 9 

6.58.4 

937.0 

1        909. 9 

1,094.6 

1,271.8 

BULLETIN  No.  7,  APRIL,  ISSO. 

Test  of  varieties  of  coiix,  W.  H.  Caldavell.  B.  S.  (pp.  -Vl-l). — 
This  is  a  record  of  experiments  in  1888  to  study  the  adaptability  of 
some  A'arieties  of  field  corn  to  this  section  and  to  make  observations 
upon  the  yield  of  the  corn  j)lanted.  at  difFerent  stages  of  its  groAvth. 
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They  were  porfornied  on  one-twentieth-acre  plats  of  old  sod  land. 
No  fertilizer  was  used.  The  varieties  tested  were :  (1)  Silage  corn — ■ 
Breck's  Boston  Market  Ensilage,  Blount's  Prolific.  (2)  Dents — 
Chester  Connty  Mammoth,  Golden  Beanty.  Golden  Dent.  Mammoth 
^Vliite  Surprise,  Pride  of  the  Xortli,  Smedley,  and  White  Giant  Nor- 
mandy. (3)  Flints — Self-Husking,  Thorburn's  Golden  Yellow,  Tus- 
carora.  ''  Samples  for  chemical  analysis  were  taken  at  four  ditf'erent 
stages  of  growth:  (1)  When  fully  tasseled;  (2)  ears  beginning  to 
fill  out;  (8)  kernels  beginning  to  glaze;  (4)  fully  ripe."  Eesults 
are  stated  in  tabular  form,  including  yields  per  acre  at  the  different 
stages  of  growth  (as  computed  from  yields  of  single  rows),  of  corn 
as  harvested  and  weighed,  and  of  dry  matter  as  indicated  by  analysis. 
This  season's  work  implies  : 

That  for  field  rrops  such  varieties  as  the  Golden  Beanty,  Golden  Dent.  Suied- 
ley,  and  Pride  of  the  North  are  the  best  adapted  for  this  and  the  northern  sec- 
tions of  the  State.  The  Chester  County  Mammoth.  .Mammoth  White  Surprise, 
and  White  Giant  Normandy  may  be  used  successfully  in  the  southern  portion 
as  a  field  crop.  With  us  they  did  not  mature,  and  could  only  be  used  for  fodder. 
The  question  of  merit  would  then  largely  turn  on  the  palatability  of  the  stalks 
and  their  digestibility.  The  facilities  of  the  Station  would  not  allow  the  deter- 
mination of  the  latter. 

As  the  increase  of  total  weight  of  dry  matter  should  include  all  the 
nutritive  materials  and  all  watei-  from  period  to  period,  the  figures 
show  that  with  these  experiments,  (1)  while  the  percentage  of  water 
decreases  as  the  plants  advance  in  growth  the  absolute  amount  of 
water  increases ;  ( 2 )  as  the  plants  approached  maturity  there  was  a 
rapid  increase  of  dry  matter  per  acre,  in  many  instances  the  amount 
of  dry  matter  in  mature  stover  alone  being  eqnal  to  or  more  than  that 
of  the  total  crop  at  any  other  period  of  the  growth;  (3)  by  allowing 
plants  to  mature  there  is  considerably  less  water  to  be  handled  in  . 
proportion  to  the  amount  of  actual  food  material  than  there  would 
be  if  they  were  cut  and  used  when  the  kernels  began  to  glaze.  At 
the  same  time  the  amount  of  valuable  material  (dry  matter)  is  much 
greater. 

The  following  points  are  given  for  ''  guidance  in  the  culture  of  the 
corn  crop :  " 

Good  seed,  purchased  of  reliable  dealers  or  judiciously  selected  from  previous 
season's  crop. 

Thorough  plowing  and  pulverization  of  the  groimd. 

Not  too  close  and  heavy  planting,  as  for  success  there  is  needed  exposure  to 
sunlight  and  air. 

Frequent  cultivation  and  with  as  little  manual  labor  as  possible. 

Not  too  much  haste  in  harvesting,  as  it  is  shown  from  the  results  of  this  year's 
experiments  that  if  the  crop  is  allowed  to  mature  there  will  be  a  considerable 
gain  in  valuable  material  for  feeding  jnu-poses.  At  the  same  time,  the  economy 
of  harvesting  will  be  greater,  as  there  is  relatively  less  water  to  handle. 

Remarks  on  the  foregoing  experiments. — These  are  b}'  the  director 
of  the  Station.  Corn  is  shown  to  be  one  of  the  most  important  crops 
in  Pennsylvania.    According  to  the  census  of  1880  it  occupied  almost 
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as  iiiiiuy  acres  and  jirodiu'cd  nearly  two  and  one-half  times  as  many 
bushels  of  arain  as  the  wheat  crop.  With  corn  at  45  cents  per  bushel 
tlie  -J().()00.()00  bnsliels  ])rodueed  in  1880  woidd  be  worth  over  $20,000,- 
000,  while  the  19.r)0f).0()0  bnshels  of  wheat  at  DO  cents  would  be  worth 
about  irlT.AOO.OOO.  If  we  add  the  value  of  the  stover  and  forai^e  corn, 
it  is  probabh'  that  from  $15,000,000  to  $i>0,000,0()0  is  a  low  estimate 
of  the  value  of  tiie  annual  corn  crop  of  this  State.  The  perfection 
of  the  ])rocess  of  ensiling  has  made  it  esjjecially  desirable  that  the 
Station  sliould  study  the  value  of  corn  as  a  forage  crop,  both  by 
comi)ai"ing  varieties  and  by  observation  of  the  yield  and  composition 
at  ditl'erent  stages  of  maturity.  "The  results  reached  in  regard 
to  growth  of  the  crop  in  its  later  stages  are  worth  the  careful  atten- 
tion of  our  farmers.'"  Many  other  experiments  have  shown  the 
rai)id  incivase  of  dry  matter  j)er  acre  in  later  stages  of  the  growth 
of  corn.  How  far  this  increase  can  be  utilized  for  forage  is  an 
important  (luestion  and  one  upon  Avhich  further  data  are  desirable. 
"  With  our  present  knowledge,  it  seemed  doubtful  whether  corn 
grown  for  silage  should  be  allowed  to  stand  much  longer  than  until 
the  kernels  are  bcgiimiing  to  glaze.''  To  secure  the  largest  yields  of 
corn,  a  variety  should  be  selected  wliicli  could  nearly  or  fully  mature 
in  this  locality,  and  the  crop  should  be  permitted  to  grow  until  Avell 
advanced  toward  maturity.  The  results  of  exi)eriments  made  at  this 
Station  on  the  digestibility  of  young  corn  fodder  and  stover  show 
that  while  the  former  is  more  digestible,  the  difference  is  not  very 
great.  "  The  general  conclusion  to  be  drawn  from  our  experiments 
then,  as  to  the  projx'r  time  of  harvesting  corn  is  that  it  should  be 
allowed  to  stand  as  long  as  the  climate  of  the  locality  aiul  the  purpose 
in  view  will  permit,  since  it  is  continually  increasing  in  value." 

Analysis  and  variation  of  if.i:tilizers,  W.  Freak,  Ph.  D.  (pp. 
15-23). — This  contains  an  account  of  kinds  of  fertilizers  most  used 
as  sources  of  nitrogen,  phosphoi-ic  acid,  and  potash,  the  text  of  the 
State  law  for  fertilizer  control,  and  \aluations  of  fertilizers  for  1889. 
In  this  State  the  fertilizer  control  is  conducted  by  the  State  Board  of 
Agriculture,  who  ai)]ioint  inspectors  to  gather  samples,  whi.ch  are  sub- 
mitted for  analysis  to  the  chemist  of  the  Station,  who  is  ex  officio 
chemist  of  the  board,  llie  i)rotits  accruing  from  the  analysis  are 
devoted  to  furthering  the  work  of  research. 

RHODE  ISr^AXD. 

Rhode  Island  State  Agricultural  Experiment  Station. 

Drixirtiiiciit  (if  h'hoilr  I.slinnl  State  AiniciiUiiral  School. 

I>nc.iti(,n.  Kiiiustoii.  Director,  Charles  O.  Flagg,  B.  S. 

I'.rLLETIX  No.  1,  MARCH,  1880. 

C)h<;aniza  iK'X.  ('.  ().  Fr.Afio,  B.  S.  ( pj).  ;)-12). — This  contains  an 
account  of  the  use  made  of  the  "  land  grant  fund  "  in  this  State,  the 
text  of  the  act  of  Congress  of  March  2,  1887.  for  the  benefit  of  the 
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stations,  and  a  brief  history  of  the  recent,  movement  for  the  estab- 
lishment of  the  State  Agricnltnral  School  with  which  the  Station  is 
connected.  The  fact  that  the  station  was  organized  too  late  to  secnre 
the  first  year's  approjjriation  nnder  the  act  of  Congress  has  caused 
delay  in  its  beginning  active  operations.  When  this  bulletin  was 
written  a  farm  had  been  bought  with  the  aid  of  citizens  of  the  town 
of  Kingston,  who  contributed  $2,000  for  this  purpose;  a  director  fro  - 
tem pore  had  been  aj^pointed  and  some  preparatory  work  performed. 

BULLETIN  No.  2,  JUNE,  1S89. 

The  Station  farm,  C.  O.  Flagg,  B.  S.  (pp.  15-28).— This  con- 
tains a  brief  histor}'  of  the  farm  from  the  settlement  of  Rhode  Island 
to  the  present  time;  a  description  of  the  farm  and  buildings,  with  a 
map ;   and  a  short  report  on  the  geology  of  the  farm,  by  E.  F.  Clark. 

SOUTH   CAROT^INA. 

South  Carolina  Agricultural  Experiment  Station. 

Depnrtiiieiit  of  the  University  of  SoutJi  Varoliiui. 
Location,  Columbia.  Director,  Jolm  M.  McBryde,  Pb.  D.,  LL.  D. 

BULLETIN  No.  4  (NEW  SERIES),  JANUARY,  1889. 

Report  of  botanist  and  entomologist,  G.  F.  Atkinson,  Ph.  B. 
(pp.  15-91). — This  was  included  in  the  annual  report  of  the  Station 
for  1888  (pp.  11-57),  a  digest  of  which  was  published  in  Experiment 
Station  Bulletin  No.  2,  of  this  Office  (pp.  175-179). 

BULLETIN  No.  5  (NEW  SERIES),  APRIL,  1889. 

Field  experiments  avith  oats  and  wheat,  J.  M.  McBryde,  Ph. 
D.  (pp.  3-21). — The  objects  of  these  experiments  as  stated  were  "to 
ascertain  if  ]iossible  (1)  the  requirements  of  the  soils  of  our  three 
experimental  farms;  (2)  the  requirements  of  our  oat  and  w^heat 
crops;  and  (J3)  the  relative  values  of  different  kinds  of  nitrogenous 
and  phosphatic  manures."  For  the  j^resent  the  pecuniary  results 
are  regarded  as  of  subordinate  interest,  but  it  is  expected  in  the 
future  to  give  them  the  attention  they  deserve.  The  folloAving  gen- 
eral remarks  are  worthy  of  attention  : 

In  any  system  of  plat  experimentation  it  is  almost  impossible  to  guard  against 
ei-ror.  Tbe  sligliest  difference  in  fertility,  mechanical  condition,  or  exposure  of 
the  plats;  any  irregularity  in  preiiaring  tbe  land,  seeding,  and  harvesting  the 
crop;  any  injuries  by  insects,  birds,  or  storms;  any  mistakes  in  measuring 
and  weighing,  etc.,  will  affect  the  results.  Appi-oxiniately  trustworthy  results 
can  only  be  obtained  by  making  duplicate  tests.  The  great  value  of  having 
duplicate  sets  of  experiments  to  I'eveal  the  probable  error  from  inequalities  of 
soil  is  enforced  by  a  impropriate  illustrations.  It  can  not  be  too  strongly  insisted 
upon  that  it  is  unsafe  and  unwise  to  draw  general  or  sweeping  conclusions 
from  the  results  of  the  tests  of  a  single  season.  Such  tests  to  have  value  must 
be  continued  through  a  series  of  years,  for  the  results  of  the  same  tests  may 
differ  widely  in  different  seasons. 
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Tlic  soils  used  in  these  oxp(M-iiiuMits  wore  typical  ones,  so  that  the  re- 
sults Avill  interest  farmers  occu[)vin<j;  similar  lands.  When  purchased 
by  the  Station  "all  thive  farms  [at  Sjiartanburg,  Darlington,  and 
Columbia  I  wei-e  in  wretched  condition,  worn  out  l)y  years  of  improvi- 
dent tillage.""  At  Darlington  the  soil  is  an  ajjparently  sterile  sand,  on 
which  ai"e  a  few  tufts  of  worthless  grasses;  the  subsoil  contains  some 
clay.  At  Spai-taiil)urg  theiv  is  some  clay  in  the  surface  soil:  the  sub- 
soil is  clay. 

Fertilizer!^  oti  odtn. —  (1)  Special  nitrogen  experiments. —  {a)  At 
Darlington  :  Six  acres  of  the  poorest  land  were  divided  into  half-acre 
plats.  Five  kinds  of  fertilizing  mixtures  were  used  in  duplicate  tests 
on  ten  plats.  The  other  two  plats  were  unmanured.  The  full 
amounts  of  nitrogen,  phosphoric  acid,  and  potash  (52  pounds,  19 
pounds,  and  38  pounds,  respectively)  estimated  to  be  contained  in  the 
grain  and  straw^  of  a  crop  of  45  bushels  of  oats  per  acre,  were  supplied 
in  mixtures  in  the  tirst  three  tests,  while  in  the  other  two,  one-half  the 
c{uantity  of  nitrogen  was  furnished.  Acid  phosphate  was  used  for 
phosphoric  acid;  nniriate  of  potash  and  kainit  for  potash;  cotton  seed 
or  cotton-seed  meal  for  nitrogen,  with  some  phosphoric  acid  and  pot- 
ash; and  nitrate  of  soda  for  nitrogen  alone.  These  materials  thus 
furnished  the  phosphoric  acid  and  potash  of  a  crop  of  45  bushels,  and 
either  all  or  half  the  nitrogen  of  the  same  crop,  the  nitrogen  being 
supplied  as  nitric  acid,  organic  nitrogen,  or  the  two  forms  mixed. 
Details  of  the  experiment  are  given  in  a  table.  The  yield  on  the  fer- 
tilized plats  varied  from  15.5  bushels  to  26.5  bushels  per  acre,  while  on 
the  unfertilized  plats  it  averaged  only  7.8  bushels.  It  appeared  that 
52  pounds  of  nitrogen  per  acre  was  an  excessive  amount  for  this  soil, 
as  one  half  the  amount  gave  equally  good  results.  Inorganic  nitrogen 
gave  better  results  than  organic,  {h)  At  Spartanburg:  Five  plats  of 
1  acre  each  were  used  and  the  tests  were  not  duplicated.  Four  diifer- 
ent  mixtures  of  fertilizers  were  applied  on  four  diiferent  plats  and 
one  i)lat  \\as  unmainu'ed.  The  quantities  of  potash  and  phosphoric 
ax;id  were  not  in  all  cases  the  same  as  in  the  Darlington  experiments. 
The  yield  on  the  unfertilized  plat  was  8.4  bushels;  on  the  fertilized 
plats  it  varied  from  18.7  to  38.8  bushels.  Tlie  results  were  decidedly 
favorable  to  inoi-ganic  nitrogen. 

A  comparison  ot"  four  of  the  tests  conducted  on  both  farms  indicates 
that  the  inorganic  nitrogen  gave  nearly  100  i>er  cent  more  increase  of 
3'iold  than  the  organic,  and  nearly  50  per  cent  juore  than  both  forms 
used  together.' 

(2)  Special  phosphoric  acid  experim.ents. — The  object  of  these  ex- 
periments Avas  to  test  the  relative  value  of  floats  and  Thomas  scoria 
(basic)  slag.  {a)  At  Darlington:  These  were  on  two  quarter-acre 
plats  immediately  adjoining  those  used  in  the  above-mentioned  experi- 
ments. The"tests  were  not  duplicated.  One  hundred  pounds  per  acre 
of  nitrate  of  soda  were  used  with  the  phosphate.  The  yield  was  at 
the  rate  of  11.8  bushels  per  acre  with  the  slug,  and  !>.T5  bushels  with 
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the  floats,  (h)  At  Spartanburg:  Two  and  one-tenth  acre  plats  were 
used.  Xo  nitrog'en  or  potash  was  api)lic'd  on  either  jjhit.  The  yiekl 
was  at  the  rate  of  20.8  bn.  per  acre  with  shig,  and  18.75  bu.  witli  floats. 
'  The  averages  agree  very  ck)sely  with  the  resuks  of  the  test  at  each 
farm.     Slag  shows  a  slight  but  steady  superiority."' 

Fertiliser's-  on  irheat. — At  the  S]:)artanbnrg  farm :  These  experi- 
ments were  similar  to  those  witli  oats  mentioned  above,  but  were  more 
elaborate.  Potash,  phosphoric  acid,  and  nitrogen  were  applied  singly 
and  in  Aarious  combinations.  On  account  of  the  poverty  of  the  soil, 
and  to  test  the  efl'ects  of  lieaA'v  manuring,  amounts  of  the  fertilizing 
ingredients  estimated  to  be  contained  in  about  50  bushels  of  grain  per 
acre  were  applied.  One-twentieth  acre  plats  were  used,  and  all  the 
tests  except  tAvo  were  duplicated.  In  spite  of  the  poverty  and  poor 
condition  of  the  soil  the  Avheat  on  a  number  of  the  fertilized  plats 
promised  a  large  yield,  but  Avas  seriously  injured  by  rust  just  before 
harA^est.  The  yields  Avere  all  very  small.  On  the  unfertilized  plats, 
and  AAdiere  single  fertilizers  Avere  used,  they  aA^eraged  from  2  to  4 
l.)ushels  per  acre.  There  Avas  a  remarkably  close  agreement  betAveen 
the  yields  of  the  du])licate  plats  in  each  test,  the  average  difference 
being  only  about  one-half  bushel  of  grain  per  acre.  The  folloAving 
are  among  the  results  stated:  (1)  Nitrate  of  soda,  muriate  of  potash, 
and  acid  phosphate  applied  singly  produced  no  Aaluable  result. ' 
(2)  Nitrogen  A\-hen  used  alone  did  no  good,  but  in  combination  Avith 
pliosphoric  acid  greatly  improved  the  ci-op,  (8)  Phosphoric  acid 
gave  the  most  pronounced  results. 

I'ests  of  varieties. —  (1)  Oatx. — The  A'arieties  tested  Avere:  Eed  Rust- 
proof, Georgia  Grazing.  Black  Russian.  AVide  AAvake,  Badger  Queen. 
Red  Rust-Proof,  a  variety  "  kighly  esteemed  in  this  section,*'  gaA'e  the 
largest  yield  (35  bushels  per  acre).  Georgia  Grazing  gaA^e  about  the 
same  total  produce  (120  pounds  more  straAV  pnd  SO  pounds  less 
grain).  (2)  Wheat. — Details  of  tests  of  eighteen  A^arieties  are  given 
in  tabular  form.  In  order  to  test  the  effect  of  change  of  climate  the 
:ieeds  of  Fultz.  groAvn  in  Virginia  and  Illinois,  Avere  planted  along- 
side of  kome-groAvn  seed  of  the  same  variety,  and  seed  of  the  Red 
May  from  Illinois  Avere  similarly  compared  Avith  seed  of  the  same 
.sort  from  South  Carolina.  The  yiekl  in  both  cases  Avas  decidedly  in 
faA'or  of  home-groAvn  seed,  a  result  '"  opposed  to  the  opinion  prev- 
alent in  some  quarters  that  change  of  seed  is  desirable." 
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Ph.  D.   (pp.  3-24).— This  contains  analyses  of  fertilizing  materials 
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uvailrtblo  to  fannci-s  of  Teiinossoe.  made  -with  the  piirposG  of  point- 
ing out  thoir  "' oliaractcristic  and  valuable  fealures,-'  in  order  that 
farnieis  may  have  a  "  basis  for  the  more  intelligent  purchase  and 
use  of  fertilizei's.""  The  samples  analyzed  were  either  sent  to  the 
Station  by  the  Commissioner  of  Agriculture,  or  inquiring  farmers, 
or  furnished  by  dealers  and  manufacturers.  The  nature  and  uses 
of  fertilizers  are  explained  and  the  trade  values  for  1888  as  adopted 
by  the  stations  in  Connecticut,  New  Jerse}^,  and  Pennsylvania  stated. 
I-Jesults  ai'e  given  of  the  analyses  of  tAventy-four  kinds  of  com- 
jiiercial  fertilizers,  and  of  cotton-sepd  meal,  cotton-hull  ashes,  plaster, 
marl,  Thomas  slag,  tankage,  animal  manures,  and  tannery  Avaste. 
According  to  the  State  act  regarding  the  sale  and  inspection  of  com- 
mercial fertilizers,  the  full  text  of  which  is  printed  in  the  bulletin, 
all  fertilizers  sold  within  the  State  are  to  bear,  plainly  printed  on  the 
bag  or  package,  a  statement  of  their  chemical  composition.  The 
State  laAv  also  provides  that  the  Commissioner  of  Agriculture  shall 
jirescribe  a  given  per  cent  of  ammonia,  potash,  and  available  phos- 
lihoric  acid  Avhich  the  fertilizers  nuist  contain.  At  present  the 
requirement  is  ''  that  ackl  phoi^phate.s  or  disHolced  hones  (not  ain- 
moniated)  must  contain  not  less  than  12  per  cent  of  available  phos- 
plioric  acid;  and  all  ammoniated  snperjjhoHphates  must  contain  not 
less  than  8  per  cent  of  available  j^hosphoric  acid,  2  per  cent  of  am- 
monia, and  1  per  cent  of  potash;  or  if  they  contain  less  than  2  per 
cent  of  ammonia  or  less  than  1  per  cent  of  jiotash.  they  must  then 
contain  not  less  than  10  per  cent  of  availal)le  ])hosphoric  acid."  At- 
tention is  called  to  the  necessity  of  utilizing  all  available  waste  prod- 
ucts. "  It  is  not  good  economy  to  buy  commercial  fertilizers  at  $2-5 
to  $40  per  ton  and  allow  the  manure  piles  of  the  farm  to  lie  exposed 
to  the  leaching  effect  of  every  rain  storm."  The  great  and  rapid 
groAvth  of  the  cotton-seed  oil  industry  and  the  utilization  of  the 
cotton-seed  hulls  and  meal  are  used  to  illustrate  the  value  Avhich 
nay  be  found  in  w\v,\{  arc  thought  to  be  Avaste  materials.  A  ton  of 
cotton-seed  meal  has,  at  a  loAV  estimate,  a  trade  a  alue  of  $28.r)0,  Avhile 
a  ton  of  cotton-hull  ashes  is  Avorth  $21). 1)7.  The  chief  value  of  the 
latter  consists  in  their  large  jxM'centage  of  potash. 

These  ashes  are  sent  to  the  Northern  States  in  hirge  quantities,  where  fann- 
ers have  heen  quick  to  reeo.ciiize  their  value,  and  where  tliey  have  heeome,  to  a 
certain  extent,  a  substitute  for  Canadian  wood  aslies.  As  the  result  of  rather 
limited  in(|uiry.  they  have  not  been  found  on  sale  in  this  State.  A  manii- 
liifturing  firm  in  West  Tennessee,  which  produces  them  in  large  quantities, 
writes :  "  They  are  little,  if  any,  used  in  tlie  neighborhood  of  the  mills  where 
ihey  are  produced,  but  the  market  for  this  product  is  found  in  the  New  Eng- 
land States,  where  it  finds  a  ready  sale  at  good  figures." 

A  point  to  be  learned  from  a  study  of  these  facts  is.  that  Tennessee  farmers 
can  not  afford  to  let  a  pound  of  these  niatei-ials  go  beyond  the  borders  of  the 
State.  Why  send  this  nitrogen,  this  phosphoric  acid,  and  this  potash  away  to 
ibe  North  and  then  purchLis<'  the  Siinie  articles  in  fertilizei-s.  the  costly  materials 
for  which  have  been  imported  from  the  coasts  or  perhaps  from  beyond  the  seas? 
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Diseases  of  the  Irish  potato,  F.  L.  Scribxer,  B.  S.  (pp.  27^3). 

Potato  Rot  [Phytophthora  infestans)  (pp.  27-37).^ — This  contains 
an  account  of  the  life  history  of  the  fungus  which  causes  potato  rot, 
and  advice  regardino;  the  treatment  of  the  disease. 

(1)  The  life  iiistorv  of  the  fungus,  brie%  stated,  is  as  follows: 

The  spores  liijliting  ui)oii  the  le.-ives  of  the  potato  germinate  in  drops  of  dew 
or  rain,  and  the  prodnct  of  germination — tlie  zoospores — jienetrate  to  the  inte- 
rior tissnes  of  the  plant,  and  after  growing  for  a  time  throngh  these  tissues,  tho 
mycelium  sends  out,  chiefly  from  the  under  surface  of  the  leaves,  slender  fruit- 
ing branches  whereon  are  produced  a  new  crop  of  spores.  These  may  carry  the 
disease  to  the  other  plants  in  the  field,  or  to  other  parts  of  the  same  plant;  that 
is,  they  may  serve  to  spread  the  disease  in  the  tops,  which  we  term  blight,  over 
the  entire  field,  or  by  being  washed  into  the  ground  they  may  reach  the  tubers 
and  cause  the  rot.  The  fungus,  once  having  gained  entrance  to  the  tubers,  may 
or  may  not  vegetate  rapidly.  Its  presence,  however,  is  soon  made  evident  by 
a  bro\\'ning  of  the  flesh  underlying  the  skin  and  by  a  more  or  less  extensive 
discoloration  and  de]>ression  of  the  latter.  Under  certain  conditions  the  disease 
in  the  tubers  may  make  no  further  progress  throughout  the  winter,  but  the 
mycelium  of  the  fungus  remains  alive  and  ready  to  renew  its  activity  upon  the 
first  favoring  circumstances.  Such  potatoes  may  often  be  found  in  the  markets 
and  are  used  for  food  every  daj',  and  it  is  too  frequently  the  case  that  they  are 
preserved  for  seed.  Used  for  this  latter  purpose  the.v  will  hardly  fail  to  affect 
the  ncAV  crop  and  bring  about  a  new  development  of  spores. 

(2)  Treatment: 

Select  for  planting  a  light,  sandy  loam  or  a  soil  which  is  well  drained ;  plant 
onlj^  perfectly  sound  or  disinfected  seed;  spraj'  the  tops  with  the  Bordeaux 
mixture,  or  some  preparation  containing  suli>hate  of  copper;  store  in  a  cool,  dry 
place  and  keep  dry. 

A  netv  disease  of  the  Irish  potato  (pp.  37-43). — The  foUoAving 
abstract  of  this  article  was  prepared  by  Mr.  B.  T.  Gallowa}^,  chief  of 
the  Section  of  Vegetable  Pathology  of  this  Department,  and  has 
already  been  published  in  the  Journal  of  Mycology,  Sept.,  1889. 

The  new  disease  was  discovered  among  the  potatoes  obtained  from  the  Uni- 
versity farm,  and  is  described  as  causing  the  tuber  to  wither,  then  dry  up  and 
become  hard.  The  skin  is  only  partially  discolored,  but  the  surface  is  covered 
with  small  pimples,  each  surrounded  by  a  depression.  Sections  through  a 
diseased  tuber  revealed  the  fact  that  the  flesh  was  apparently  sound,  but 
slightly  wilted.  The  only  discoloration  of  the  flesh  was  innuediately  under  the 
pimples;  here  the  tissues  were  brown.  The  microscope  sliowed  that  the  brown 
areas  were  filled  with  numerous  little  worms  of  various  sizes  and  development. 

"  These  little  worms,"  says  the  writer,  "  were  at  once  recognized  as  nematodes 
or  thread-worms,  and  were  evidently  the  cause  of  the  disease." 

"  How  did  these  worms  get  into  the  potatoes?  Probably  from  the  soil  in 
which  they  \^ere  grown,  for  it  is  kno\\n  that  many  of  the  parasitic  nematodes 
spend  a  certain  period  of  their  existence  underground.  It  is  very  likely  that 
they  were  first  introduced  into  the  University  farm  through  planting  infected 
seed.  The  potatoes  planted  were  being  saved  for  seed,  and  were  these  to  be 
planted  they  would  certainly  cari-y  the  worms  to  the  new  crop  and  thus  per- 
petuate the  disease." 

Owing  to  the  limited  knowledge  of  the  life  history  of  the  nematode  the  author 
says  it  is  impossible  to  indicate  any  definite  course  of  treatment. 
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Creameiues  roR  Texas,  F.  A.  Oijlley,  M.  S.,  and  (i.  W.  Curtis, 
M,  S.  A.  (pp.  3-24). — In  view  of  the  market  demand  for  cheese  and 
the  cost  of  production  the  manufacture  of  cheese  in  Texas  does  not 
promise  to  be  profitable  and  the  Station  ''  can  not  at  present  advise 
the  extra  cost  of  a  cheese  equipment  in  connection  with  the  butter 
factor3\'''  The  advantages  of  creameries  are  indicated  briefly,  and 
plans  of  organization  and  control  and  different  systems  of  operating 
creameries  are  explained  and  discussed  in  some  detail.  The  ordinary 
ways  of  setting  milk  or  cream  are  unsatisfactory  in  the  South,  where 
cool  springs  and  wells  are  rare.  "  The  average  temperature  of  well 
water  in  the  "\A'estern  States  during  sunnner  is  not  above  50°  or  55° 
F.,  while  the  average  temperature  of  well  water  in  this  latitude  will 
not  fall  below  (')0°  or  65°,  and  more  commonly  ai:»proaches  70°."  The 
ground  in  the  South  is  too  warm  for  creameries  in  subterranean 
earth  or  outdoor  cellars,  and  the  use  of  ice  is  out  of  the  question. 
Centrifugal  cream  separators  are  recommended  on  the  grounds  that 

(1)  the  increased  amount  of  butter,  especially  during  the  fall  and 
winter,  is  sufficient  to  add  materially  to  the  profit  of  butter  making; 

(2)  "  the  sweet  skim  milk  can  be  returned  immediately  to  patrons 
for  such  use  as  desired;''  (3)  all  necessity  for  cellars,  cold  water,  or 
ice,  excejit  for  churning  and  storage,  is  avoided;  (4)  there  is  a  saving 
of  labor  in  cleaning  cans;  (5)  experience  in  the  South  has  shown 
the  advantage  of  se]:>arators  for  creameries  and  private  dairies. 

Detailed  plans  and  specifications,  Avith  engraved  illustrations,  are 
given  for  a  creamery  with  a  capacity  of  200  to  250  pounds  of  butter 
daily,  similar  to  one  that  has  been  in  operation  since  June,  1888,  at 
the  Agricultui-al  and  Mechanical  College  of  Texas,  but  with  such 
changes  as  a  careful  study  of  creameries  in  successful  operation  in 
other  Southern  States  has  shown  to  be  advisable.  The  cost  of  such  a 
creamery  plant  is  from  $2,500  to  $3,000.  Exjierience  with  creameries 
in  the  Gulf  States  has  shown  the  necessity  of  certain  modifications 
for  the  construction  of  such  buildings  in  higher  latitudes. 

Some  points  in  hntter  making. — Among  these  are  the  following: 
(1)  Cows  should  have  an  abundance  of  good  food  and  water.  (2) 
Handle  the  cows  quietly  and  carefully.  (3)  "  Salt  regularly,  at  least 
once  a  week :  twi(-e  is  better,  or  place  lump  salt  Avhere  they  can  have 
access  to  it."'  (4)  Milk  regularly  at  a  definite  hour,  and  do  not  let 
the  milk  stand  where  it  can  absorb  odors  from  the  stable  or  barnyard. 
(5)  When  the  centrifugal  is  used  the  best  results  will  be  obtained  by 
separating  at  about  80°  to  85°  F.  When  the  centrifugal  is  not  used, 
if  there  is  a  cold  spring  or  well  water  at  hand,  set  the  milk  in  deep 
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cans,  not  over  G  or  7  inches  in  diameter,  in  Avater  to  a  depth  equal  to 
the  depth  of  the  milk  in  the  cans.  When  cold  water  can  not  be 
obtained,  set  the  milk  in  shallow  pans,  4  or  5  inches  deep,  in  a  well- 
made  cellar.  (G)  Skimming  should  take  place  after  eighteen  to 
twenty-four  hours  in  summer,  and  twenty-four  to  thirty-six  hours  in 
winter,  approximately.  (7)  Churn  when  the  cream  is  nicely  acid, 
but  not  too  sour;  when  the  cream  is  thick  add  water.  (8)  The  best 
temperature  for  churning  in  this  latitude  has  been  found  to  be  63°  to 
65°  in  summer  and  69°  to  70°  in  winter;  determine  temperature  with 
thermometer.  (9)  All  vessels  should  be  scruisulously  clean;  "use 
hot  water  always,'*  and  if  gi-easy,  washing  soda.  (10)  Use  the  best 
quality  of  dairy  salt. 

BULLETIN  No.  6,  JUNE,  1889. 

Feeding  EXPEnniEXTs,  F.  A.  Gullev,  M.  S.  (pp.  3-39). — The 
experiment  recorded  in  this  article  is  the  first  of  a  series  to  continue 
several  years.     The  four  following  questions  were  proj)ounded  : 

(1)  Is  it  possible  to  eomUict  a  feeding  test  that  will  be  sufticieiitly  acc-urate 
to  be  of  value  and  at  the  same  time  make  it  an  object  lesson  to  the  practical 
cattleman  and  give  him  information  which  he  can  make  use  of? 

(2)  Is  there  any  i)raetieal)le  method  of  sheltering  range  steers  in  winter 
feeding,  and  will  it  be  profitable? 

(o)  What  feed  stuffs  that  are  obtainable  in  the  State  will  give  the  best 
results  in  proportion  to  cost? 

(4)   Can  the  common.  unim])roved  Texas  steer  be  fattened  with  profit? 

The  experiment  began  January  8  and  continued  through  nine 
periods  of  ten  days  each.  Forty-eight  steers  in  eight  lots  of  six  each 
and  eight  old  cows  in  one  lot  by  themselves  were  used.  The  steers 
were  native  range  cattle,  three  or  four  years  old,  and  below  the 
average  of  cattle  in  the  State.  These  animals  were  selected  because 
it  was  believed  that  if  it  could  be  shown  that  such  cattle  could  l)e  fed 
with  profit  it  would  have  a  relatively  greater  influence  in  encouraging 
tlie  improvement  of  native  cattle. 

We  decided  to  use  forty-eight  steers,  and  to  handle  them  in  such  a  way  that 
the  number  might  be  increased  to  five  hundred  oi"  one  thousand,  if  desired.  We 
have  used  six  steers  to  test  each  ration,  knowing  that  men  who  feed  on  a  large 
scale  have  little  confidence  in  feeding  tests  made  with  but  oue  or  two  animals. 
The  variation  in  gain  in  v.eiglit  of  steers  fed  together  on  the  same  ration  sliows 
that  popular  jn'ejudice  against  single  animal  tests  is  well  foinided. 

While  stockmen  in  Texas  know  that  cattle  will  not  gain  in  weight 
if  exposed  to  cold,  wet  weather,  it  is  generally  believed  that  shelter 
is  imi)racticable.  liange  steers  when  confined  and  closely  tied  up 
are  apt  not  to  thrive,  and  if  left  loose  in  the  sheds,  with  their  horns  on, 
it  is  imjjracticable  to  keep  a  large  number  in  a  shed  together.  In 
this  experiment,  hoAvever,  it  was  assumed  that  profitable  feeding  in 
Texas  must  include  provision  for  shelter.  A  feeding  shed  38  by  80 
feet  and  7  feet  high  was  therefore  constructed  and  the  steers  Avere 
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cleliorncd.     Aji  additional  jx'ii  was  hiiilt  outside  in  which  six  steers 
■were  kept  without  dehorn iii<i'. 

Dehorning. — 'J'his  was  [)ert'oriued  successfully  and  with  less  appar- 
ent pain  to  the  animals  than  uiiaht  perhaps  have  been  expected. 

While  sawing  off  the  h(jrns  of  a  full-gritwn  !>teer  may  seem  severe  treatment 
and  somewhat"  cruel,  the  fact  that  the  operation  reciiiires  very  little  skill  and 
time,  that  it  is  safe,  tliat  it  tames  the  animal  to  a  siu-prising  degree,  and  that  a 
drove  of  the  wildest  cattle  may  run  loose  togetlier  in  a  building,  like  a  flock  of 
sheep,  and  that  they  will  fatten  faster  after  dehorning  than  before,  leads  us  to 
l)eliev»"  that  dehorning  has  solved  the  problem  of  making  sheltei'ing  practicable. 
and  that  it  will  be  a.dopted  by  the  Texas  cattle  feeder. 

The  author  belicAes  it  is  shown  fi'om  experiments  with  thousands 
of  cattle  in  different  pai'ts  of  tlie  country  that  dehornino-  may  b?  per- 
formed as  safely  as  castration.  "  v  hile  the  ])ain  suffered  by  the  animal 
for  but  one  or  tA\()  nnnutes  is  jiot  to  be  compared  Avith  injuries  which 
cattle  inflict  on  each  other  aa  1th  their  hoins  when  massed  together." 

Feeding  sticff.s. — The  eight  old  cows  had  a  ration  of  silage,  corn 
fodder,  boiled  cotton  seed,  and  cotton-seed  meal.  Of  the  eight  lots  of 
steers,  five  had  silage  and  hay.  Besides  these  materials,  lot  2  had 
cotton-seed  meal ;  lot  3.  boiled  cotton  seed ;  lot  4,  yaw  cotton  seed ;  and 
lot  5,  cotton-seed  meal  and  corn-and-cob  meal.  Of  the  others,  lot  6 
had  cotton-seed  hidls  and  cotton-seed  meal ;  lot  T,  silage,  cotton-seed 
hulls,  and  cotton-seed  meal ;  lot  8,  hay  and  corn  in  the  ear  with  the 
shuck;  and  lot  9,  hay,  corn  in  the  ear  with  the  shnck,  and  cotton-seed 
ineal.  Cotton  seed  was  used  in  various  forms  and  combinations 
because  it  is  one  of  the  cheapest  feeding  stuffs  in  Texas.  Silage  (corn 
for  the  most  part)  was  largely  used  to  show  Texas  stockmen,  to  whom 
it  is  "  practically  unknown,''  that  it  is  an  economical  and  desirable 
feeding  material.  The  intention  was  to  ado])t  the  German  standard 
for  a  ration,  but  cm  trial  it  was  found  that  the  cattle  would  not  eat  3 
pounds  of  digestible  albuminoids  and  16  pounds  of  carbohydrates  and 
fat  per  1.000  i)()unds  of  live  Aveight.  nor  silage  in  the  ratio  of  1  to  5. 

In  several  years"  exiierience  in  feeding  Sonthei-n  grown  corn  silage,  we  have 
found  that  cows  and  steers  would  never  consmne  niore  than  3-")  to  40  pounds  per 
day  to  1.000  i)ounds  live  weight,  while  the  average  has  not  beeri  a]>ove  25  povnid.s. 
The  analysis  of  silage  given  by  the  chemist  shows  that  Southern  grown  silage 
has  a  higher  nutritive  value  than  NorthcM'n  grown  silage,  and  our  experience  in 
feeding  indicates  that  we  get  the  same  return  in  milk,  butter,  and  beef  fnmi  a 
less  quantity. 

Anah/sefi  of  the  feeding  sfnffs  are  reported  (p)).  2.S-31)  by  H.  H. 
Harrington,  M.  S..  chemist  of  the  Station,  and  his  assistant,  D. 
Adriance,  and  compared  with  the  results  of  analyses  at  other  stations. 

The  average  amount  of  food  consumed  j)er  day  })er  head  for  each 
period;  the  live  weights  of  the  several  animals  in  each  lot  at  the  be- 
ginning and  end  of  the  experiment,  and  at  intervals  dui'ing  its  con- 
tinuance; the  cost  of  the  food  consumed  by  each  lot.  and  other  data. 
are  iriven  in  fourteen  tables. 
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Pro-fit  in  feedhu/. — At  the  present  time  the  market  vahie  of  the 
steer  is  determined  principally  by  his  fatness,  though  in  certain  mar- 
kets objection  is  made  to  cattle  fed  on  cotton  seed.  It  is,  however, 
beginning  to  be  understood  that  more  attention  must  be  paid  to  the 
effects  that  different  feeds  have  on  the  quality  of  the  meat.  The 
author  of  this  article  believes  that  ''  the  time  will  come  soon  when  the 
quality  of  the  meat  will  det<^rmine  its  A^alue  as  much  as  its  fatness." 
In  Texas,  a  native  three-year-old  steer  weighing  800  pounds  is  esti- 
mated to  be  worth  li]  cents  gross,  or  $14.  "When  fattened  to  a  weight 
of  1,000  pounds,  a  small  steer  will  be  worth  from  $27.50  (2^  cents)  to 
$30  (3  cents)  :  in  other  Avords,  a  gain  in  value  of  from  $13.50  to  $16 
is  made  by  adding  200  pounds  of  fat. 

Our  experiment  indicates  tliat  200  pounds  gain  in  weiglit  may  be  made  from 
$6  to  $9  worth  of  silage,  cotton  seed,  cotton-seed  meal  and  cotton-seed  hulls, 
leaving  a  good  margin  for  profit  after  deducting  cost  of  labor,  wear  and  tear  of 
plant  and  use  of  capital. 

"  The  high  A^alue  of  cotton-seed  hulls  and  cotton-seed  meal  for  fat- 
tening cattle  is  shown  by  this  experiment."  The  best  result  was 
obtained  with  a  ration  of  boiled  cotton  seed.  "  Within  the  past  two 
years,  feeding  plants  with  capacity  for  feeding  from  one  thousand  to 
three  thousand  head  have  been  put  into  operation  at  the  largest  oil 
mills,  and  the  business  promises  to  enlarge  until  all  the  hulls  will  be 
consumed  at  the  mills."  It  is  thought  that  it  would  be  better  to 
dehorn  the  range  cattle  and  feed  them  loose  under  sheds  rather  than 
to  keep  them  in  open  yards,  or  tied  up  under  sheds  with  their  horns 
on.  "  In  this  experiment  the  steers  kept  outside  and  not  dehorned 
made  the  lowest  gain  during  nearly  the  entire  time." 

Conclusions. — The  following  are  among  the  conclusions  drawn 
from  this  experiment : 

(1)  The  value  and  necessity  of  shelter  are  clearly  shown.  This 
lesult  confirms  the  experience  of  other  cattle  feeders  in  the  South. 

(2)  Dehorning  is  essential  to  make  the  sheltering  of  range  cattle 
practicable. 

(3)  For  coarse  food  use  corn,  sorghum  and  pea-vine  silage,  hay 
where  it  can  be  produced  at  Ioav  cost,  and  cotton-seed  hulls  near  oil 
mills;  for  the  more  concentrated  part  of  the  ration  use  boiled  cotton 
seed,  cotton-seed  meal,  with  perhaps  some  corn,  rice  meal  or  rice  bran 
in  sections  where  they  can  be  procured  cheaply.  If  the  corn  and 
sorghum  grown  for  silage  are  planted  thin  and  not  harvested  until 
nearly  ripe,  the  silage  will  contain  a  considerable  amount  of  grain, 
and,  fed  with  cotton  seed  and  cotton-seed  meal,  will  produce  a  better 
quality  of  beef. 

(4)  The  indication  is  that  silage  and  boiled  cotton  seed  make  the 
cheapest  and  most  rapidly  fattening  ration.  Next  follow  in  order 
cotton-seed  meal  and  cotton-seed  hulls;  cotton-seed  meal,  cotton-seed 
hulls  and  silage;  raw  cotton  seed  and  silage;  corn  and  hay  at  the 
prices  given. 
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Suggestions  to  feeders. — In  fattening  animals  two  things  arc  essen- 
tial:  (1)  Keep  the  animal  comfortable;  and  (2)  induce  him  to  eat 
the  largest  amount  of  nutritious  food. 

Cattle  fall  off  as  niiiidly  iluriiig  a  cold,  rainy  spell  in  Texas,  with  the  icnipera- 
ture  at  the  freezing'  point  or  a  little  under,  us  they  do  in  Dakota  with  the  teni- 
peratnre  below  zero. 

Kange  cattle  need  room  in  Avhich  to  move  about,  and  though  they 
may  be  confined  in  a  building,  should  be  tied  up  by  the  head. 

^VUd  cutfJc  must  he  liandled  quietly. — If  struck  with  a  whip  or  dis- 
turbed in  any  way  they  will  stop  gaining  weight  for  a  time.  Dehorn- 
ing seems  to  have  a  marked  ell'ect  in  subduing  wild  steers.  It  is 
thought  that  the  operation  should  be  performed  a  short  time  before 
The  cattle  are  shut  up  for  feeding,  "  so  that  they  may  be  fattened 
while  their  heads  are  somewhat  tender,"  If  confined,  cattle  should 
be  fed  twice  a  day  by  the  same  persons,  and  not  visited  by  strangers 
for  at  least  a  month.  Feed  each  time  only  what  the  cattle  will  eat 
and  vary  the  rations  to  stimulate  the  appetite.  A  little  salt  may  be 
sprinkled  on  the  food,  but  care  should  be  taken  not  to  give  too  much. 

Scientifie  feeding. — Especial  attention  is  called  to  certain  points 
that  need  careful  investigation.  AVhile  in  all  the  Southern  States 
cotton  seed  and  its  products  now  have  a  great  value  as  feeding  stulfs, 
cotton- seed  meal  alone  has  been  carefully  studied  as  regards  its 
digestible  and  nutritive  value.  The  digestibility  of  cotton-seed  hulls, 
the  feedino-  value  of  which  has  been  found  within  the  past  three  years 
to  be  equal  to  a  fair  quality  of  hay,  needs  to  be  accurately  determined. 
The  nutritive  vahie  of  the  oil  in  the  whole  seed  should  also  be  studied. 
The  tests  made  in  the  experiment  reported  in  this  bulletin  all  show 
the  value  of  cotton  seed  for  "  rapidly  loading  up  the  steer  with  fat," 
and  that  cotton  seed  at  $7  per  ton  is  a  cheaper  feeding  material  than 
cotton -seed  meal  at  $20.  To  make  1  pound  of  gain,  pen  2  required 
11.08  pounds  of  silage,  l.-t  ])<)uiids  of  hay,  2.91  pounds  of  cotton-seed 
meal.  Pen  0  retjuired  6.74  pounds  of  cotton-seed  hulls,  2.79  pounds  of 
cotton-seed  meal.  Pen  7  required  5.84  pounds  of  cotton-seed  hulls, 
4.67  pounds  of  silage,  2.64  pounds  of  cotton-seed  meal.  This  indi- 
cates that  the  Indls  have  a  higher  nutritive  value  than  silage.  Cot- 
ton-seed meal  su])plies  what  is  lacking  in  the  hulls,  and  cotton-seed 
meal  and  hulls  sliould  make  a  ration  of  high  nutritive  value,  pro- 
vided a  coiisidci-ablc  ]>art  of  the  hulls  is  digestible. 

VERMONT. 

Vermont  State  Agricultural  Experiment  Station. 

DeiKirtiiiciit  (>/   I  iiin  rsltii  of  ]'rr)ii(j)it. 
Location.  Burlington.  Director,  W.   W.  Cooke,  M.  A. 

BULLETIN  No.  li,  MARCH,  1889. 

Analysis  of  fertilizers  licensed  for  sale  in  Vermont  for  the 
YEAR  1889,  W.  W.  CooivE,  M.  A.  (pp.  3-15). — This  contains  the  trade 
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values  of  fertilizing  ingredients  for  1889,  as  agreed  upon  by  the  sta- 
tions in  Massachusetts,  Connecticut,  and  New  Jersey;  exp]ai\arions 
of  these  values;  fertilizer  statistics  for  Vermont  in  1888:  a  tabular 
I'ecord  of  analyses  of  twenty-eight  licensed  fertilizers,  and  a  compari- 
son of  the  average  composition  and  value  of  licensed  fertilizers  for 
1888  and  1889.  Estimates  based  upon  returns  from  one  hundred  and 
two  railroad  stations  in  the  State  indicate  that  about  1/200  t«^ns  of 
fertilizers,  valued  at  about  $150,000,  Avere  sold  to  Vermont  farmers  in 
1888.  The  quality  of  the  fertilizers  sold  in  1889  is  about  the  same  as 
in  the  previous  year.  The  average  selling  price  has  decreased  this 
year  33  cents  per  ton,  but  as  the  average  value  has  also  decreased  just 
about  as  much  the  farmer  gets  th3  same  fertilizing  material  for  his 
money  as  last  year. 

BULLETIN  No.  15,  JUNE,  1889. 

Effect  of  fertilizers  on  the  co:mposition  of  corx,  W.  AV.  Cooke, 
M.  A.  (pp.  3-16). — In  the  experiments  recorded  in  this  article  the 
intention  was  to  test  the  wants  of  the  soil  by  an  analysis  of  the  crops 
produced  with  different  fertilizers. 

The  earth  wa.s  dug  out  of  a  treuch,  6  feet  wide  and  9G  feet  long,  to  the  depth 
of  16  inched.  The  trench  was  then  divided  hy  a  board  partition  into  sixteen 
plats,  each  6  feet  square  and  18  inches  deep.  When  these  were  filled  with  dirt, 
each  load  was  scattered  as  evenly  as  possible  over  the  whole  sixteen  plats,  to 
eliminate  from  the  experiments  all  differeaces  of  soil.  The  soil  used  was  a  clay 
loam,  gathered  from  the  surface  of  recent  plowed  sod  ground,  and  a  load  of 
clear  sand  was  added  to  each  two  loads  of  the  loam.  When  the  ground  had 
settled  it  was  leveled,  the  fertilizer  intended  for  each  plat  scattered  broadcast 
over  it,  and  then  each  plat  spaded  G  inches  deep,  thus  thoroughly  and  evenly 
working  the  fertilizer  into  the  upper  6  inches  of  each  plat.  The  two  end  plats 
and  one  near  the  middle  were  left  without  fertilizer,  to  serve  as  a  basis  for  judg- 
ing of  the  effect  of  the  fertilizers  of  the  other  plats. 

The  fertilizers  contained  nitrogen,  phosphoric  acid,  and  potash, 
singly,  two  by  Iavo,  and  all  three  together.  Nitrogen  was  furnished 
by  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood;  phospho- 
ric acid  by  superphosphate,  pliosphatic  iron  slag,  and  insoluble  South 
Carolina  rock;  potash  by  muriate  of  potash.  The  crop  was  Sanford 
corn,  which  was  cut  before  it  w^as  ripe  to  escape  frost.  Tables  give 
details  of  first  appearance  of  tassel,  bloom,  and  silk;  average  height 
of  stalk  in  inches  at  different  dates ;  analysis  of  crop ;  weight  of  con- 
stituents of  crop;  per  cent  of  each  fertilizing  ingredient  in  the  dry 
matter  of  crop ;  weight  of  nitrogen,  phosphoric  acid,  and  potash  per 
acre  added  to  the  land  and  subtracted  in  the  crop. 

The  highest  yields  were  with  phosphori&  acid,  used  alone  or  with 
other  materials.  Phosphatic  (basic)  slag  gave  fully  as  large  yields 
as  dissolved  phosphate,  and  also  produced  much  better  results  than 
undissolved  South  Carolina  rock.  Only  when  phosphoric  acid  was 
used  was  there  a  noticeable  increase  in  the  dry  matter  of  the  crop. 
The  proportion  of  starch  ^\as  highest  when  phosphoric  acid  was 


157 

present  in  abundance  in  the  fertilizer,  and  lowest  when  potash  was 
used  instead  of  phosphoric  acid.  The  same  was  true  regarding  the 
amount  of  starch  per  plat. 

Assuming  that  the  diflVrcnccs  in  produce  were  due  to  the  fertilizers, 
it  appears  that  "addition  of  niti'ogen  alone  iuci-eased  the  per  cent  of 
nitrogen  oi-  a  M)iiiiiiiioi(!s  in  Ihc  d'op  ;  add  it  ion  of  i)otash  or  of  nitrogen 
and  potash  did  not  change  the  per  cent  of  nitrogen;  addition  of  plios- 
phoric  acid  alone  or  in  conihinatioii  h)\vei"ed  the  j)ei'  cent  of  nitrogen, 
!)ut  each  time  it  ko  iuci'i'ased  the  weight  of  the  crop  as  to  actually  take 
more  niti'ogen  from  the  soil  tlian  when  nitrogen  compounds  alone  were 
used."  'I'o  the  (inestion  whether  the  analysis  of  the  plant  shows  the 
needs  of  the  soil  a  i!egati\('  answei-  is  given. 

In  several  of  the  trials,  altliough  the  amount  of  nitrogen  supplied  in 
the  fertilizer  was  (juite  large,  yet  the  crop  contained  even  more  nitro- 
gen. I'his  is  in  accord  with  the  results  of  exi)eriments  on  corn  con- 
ducted some  years  ago  in  diil'erent  i)ai"ts  of  the  country,  which  in- 
cluded several  by  the  University  of  Vermont  and  State  Agricultural 
ColU'iie.  These  indicated  that  coi'u  "  did  not  need  much  artificial 
su])piy  of  nitrogen;  that  the  nitrogen  aj)plied  was  almost  always  at  a 
financial  loss,  and  that  if  plenty  of  phosphoric  acid  and  i)otash  was 
given  it  would  sni)[)ly  itself  with  nitrogen  and  make  a  good  crop." 

The  same  plats,  witliout  additional  fertilizer,  have  l)een  sown  this  yenr  to  peas 
and  oats,  to  he  followed  hy  hnrley,  i-ye,  and  grass.  Each  crop  will  be  fully 
analyzed  as  above  to  see  what  effect  is  produced  by  tlie  fertilizers  and  how  long 
that  effect  can  be  traced. 

Analysis  of  hay,  "\\'.  ^V.  Cooke,  M.  A.  (pp.  lT-2()). — Analyses 
\yere  made  of  samples  of  Avhat  was  considered  first-class  hay  from 
f"arn)ers  in  different  parts  of  the  State  who  had  taken  premiums  in  the 
butter  exhil)it  at  the  meeting  of  the  State  Dairymen's  Association  in 
Januai'v,  1S88.  From  the  tabulated  record  of  these  analyses  some 
conclusions  are  drawn,  fi-om  ^^hich  the  following  points  are  taken: 

(1 )  The  vai'iation  existing  betv.een  samples  of  hay,  all  of  which  are 
considered  good,  extends  to  the  fertilizing  as  well  as  the  feeding  value. 

(2)  Either  because  these  samples  were  selected  ones  or  because  Ver- 
mont |)i-o(luces  a  sujx'rior  ((uality  of  hay,  tlie  results  of  the  analysis 
Vv-ere  bettei-  than  those  for  the  avei'age  of  hay  analyzed  in  other  States. 
The  probal)ilities  aiv  thought  to  favor  the  second  season. 

(3)  In  both  fertilizing  and  feeding  value  the  clo^•el•  exc(dled  the 
timothy. 

(4)  It  is  estimated  that  the  fertilizing  value  of  the  early  cut  hay  is 
juuch  gi-eatei-  than  that  of  the  late  cut.  As  the  grass  grows  older  the 
increase  of  sul)stance  is  gi-eater  than  the  increase  of  the  valuable  fer- 
tilizing ingredients,  and  more  of  the  latter  are  washed  out  and 
brought  back  into  the  soil  l)y  rain  from  the  older  than  from  the 
younger  hay  ;  hence,  if  hay  is  to  be  sold  from  the  fai-m.  that  should  be 
selected  which  was  most  fully  matured  when  cut. 
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VIRGII^IA. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station. 

Depart liicnt  of   \'if</ijuu   Ai/riciiUtiral  ami  Mechanical   CdUeiie. 
Location,  Blaeksburg.  Director,  William  B.  Preston. 

BULLETIN  No.  1.  1889. 

Fir:i,D  EXPERIMENTS   AVITH   FERTILIZERS  OX   AVHEAT    (pp.    1-19).— Tlie 

chief  object  of  these  experiments  was  to  observe  the  effects  of  nitro- 
gen, phosphoric  acid,  and  potasli,  singly;  of  phosphoric  acid  and 
potash  together  (mixed  minerals),  and  of  nitrogen  when  added  in 
different  forms  and  amounts  to  the  phosphoric  acid  and  potash. 
Phosphoric  acid  Avas  supplied  in  acid  phosphate,  potash  in  kainit,  and 
nitrogen  as  nitric  acid  in  nitrate  of  soda,  as  ammonia  in  sulphate  of 
ammonia,  and  as  organic  nitrogen  in  dried  blood.  The  phosphoric 
acid  and  kainit  were  used  at  the  rate  of  400  pounds  each  per  acre,  the 
former  containing  56  pounds  of  phosphoric  acid,  the  latter  56  pounds 
of  potash  and  the  corresponding  amount  of  chloride  of  sodium.  Each 
form  of  nitrogen  was  applied  by  itself,  and  was  also  used  in  combina- 
tion with  the  phosphoric  acid  and  potash  in  three  different  amounts, 
"  one-third  ration,"  "  two-thirds  ration,'*  and  "  full  ration,'"  supply- 
ing, respectively,  23  pounds,  46  pounds,  and  60  pounds  of  nitrogen 
per  acre.  There  were  thus  three  groups  of  complete  fertilizers  in 
which  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood  were 
used  in  turn  in  three  different  quantities,  the  amounts  of  mixed  min- 
erals remaining  the  same  in  all.  Stable  manure  was  also  used  at  the 
]-ate  of  30  tons  per  acre,  and  one  plat  was  left  unmanured. 

The  soil  is  "  a  calcareous  clay,  well  drained,  averaging  9  inches  in 
depth,  and  underlaid  with  a  stiff  clay  subsoil.''  As  precautions  to 
secure  evenness  of  soil,  the  field,  a  clover  sod  from  which  the  first 
crop  had  been  removed,  was  plowed  in  September,  1886,  and  seeded 
to  wdieat,  and  "  slight  additions  of  manure  were  made  wherever  it 
was  deemed  necessary."  It  was  diA^ided  into  plats  and  seeded  to 
wheat  in  Se])tember,  1887.  These  plats  were  again  plowed  in  1888, 
and  Fultz  wheat  sown.  The  plats  Avere  one-fourth  of  an  acre  each, 
and  separated  by  strips  4  feet  in  Avidth. 

In  the  order  of  heading  out,  the  plat  treated  Avith  acid  phosphate 
Avas  first.  Taking  this  as  a  standard,  that  Avith  mixed  minerals  was 
four  days  late;  those  Avithout  manure  and  Avith  complete  manures,  six 
days;  Avith  nitrogen  alone,  eight  days;  and  Avith  stable  manure,  ten 
days.     The  relatiA^e  order  Avas  the  same  in  the  ripening  of  the  crop. 

Tables  are  gi\^en  showing  the  yield  of  gi^ain  and  straAV,  the  propor- 
tion of  grain  to  straw,  the  quantities  of  nitrogen,  phosphoric  acid,  and 
l^otash  a]Dplied  in  the  fertilizers  and  recovered  in  the  crop,  the  cost  of 
fertilizers,  the  value  of  the  crop,  and  estimates  of  the  increase  in  yield 
in  each  case  OA^er  the  yield  of  the  unmanured  plat,  and  the  pecuniary 
profit  or  loss  from  the  use  of  the  fertilizers  on  the  assumption  that 
the  increase  Avith  fertilizers  was  due  to  their  action. 
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The  folloAving  are  among  the  conchisions  made  on  the  assumption 
above  referred  to : 

(1)  As  regards  the  yiekl :  When  the  ingredients  Avere  applied 
singly  the  largest  yield  was  with  the  phosplioric  acid,  the  next  largest 
with  the  potash.  ;ind  the  smallest  with  the  nitrogen.  Stable  manure 
gave  less  returns  than  the  complete  fertilizers  containing  full  and 
two-thirds  rations  of  nitrogoi. 

(2)  As  regards  the  pecuniary  profit  or  loss:  Applied  alone  the 
phosphoric  acid  and  potash  were  profitaljle  and  the  nitrogen  unprofit- 
able. The  complete  fertilizers  were  profitable  in  all  cases  except 
those  in  which  sulphate  of  anmionia,  one-third  ration,  and  dried 
blood,  one-third  ration,  were  used  with  mixed  minerals;  those  with 
the  full  ration  and  with  the  two-thirds  ration  of  sulphate  of  ammonia, 
those  with  the  full  ration  and  two-thirds  ration  of  dried  blood,  and 
those  with  the  two-thirds  ration  of  nitrate  of  soda,  were  the  most 
profitable.  Stable  manure  was  also  profitable.  Attention  is  drawn 
to  the  fact  that  the  results  of  one  season's  work  do  not  suffice  for 
broad  generalization. 

A\  EST  VIRGINIA. 

West  Virginia  Agricultural  Experiment  Station. 

I><  IxniiiK  itt  of   W'cxt   Mri/iiiid   I  iiirrrsitj/. 
Location,  AIorLcnntowii.  Dii-ector.  John  A.  Myers.  I'll.  D. 

bulletin  no.  4.  marcil  isss). 

The  creajmeky  ixdustry:  its  adaptability  to  West  Virginia, 
A.  O.  Maori  DER.  B.  S.  (pp.  89-121 ).— Attention  is  called  to  the 
natural  advantages  possessed  by  this  State,  which  are  likely  to  make 
the  creamery  industry  successful.  ^Fhe  arable  lands  of  a  large  part 
of  the  State  are  very  hill}'  and  cultivated  with  great  difficulty.  It 
would  be  much  more  ecoiumiical  to  convert  these  steep  hillsides  into 
pastures  than  to  continue  the  attempt  to  raise  wheat,  corn,  or  hay  on 
them.  The  success  of  the  comparatively  few  men  in  West  Virginia 
who  have  thus  far  adopted  this  plan  of  farming  confirms  this  view. 
To  show  the  relative  profitableness  of  dairying,  the  estimated  value 
of  the  product  of  10  acres  in  wheat  or  corn  for  ten  years  is  compared 
with  that  from  foui-  cows  kept  on  the  same  area  during  the  same  time. 
The  gross  receipts  for  the  Avheat  crop  in  ten  years  are  estimated  to 
be  $2,280.  and  for  the  corn  crop  $2,ir>0.  The  four  cows  will  have 
produced  in  ten  years  butter,  cheese,  skim-milk,  buttermilk,  and 
calves,  to  the  value  of  $;i.]8r>.  besides  the  manure,  which  would  be  a 
large  additional  item.  When  wheat  or  corn  is  raised  year  after  year, 
the  land  steadily  runs  down  and  [)roduces  less  and  less,  while  on  the 
other  hand,  dairying  would  enhance  the  productiveness  of  the  farms 
and  give  a  hii-ger  money  return  from  the  products  of  the  milk. 

To  show  what  plant  is  necessary  for  a  creamery,  the  bulletin  gives 
"  a  complete  list  of  apparatus  of  a  creamery  for  manufacturing  the 
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milk  of  from  one  hmulrcd  to  two  huiidi-od  cows,  and  also  for  a 
croamcrv  with  a  capacity  to  manufacture  the  milk  of  from  two  hun- 
dred to  fi\t'  hundred  cows,  and  a  plan  for  a  creamery  huildinii;,  with 
sjx'cifications  so  detailed  that  any  ordinai'V  car])enter  can  erect  the 
hiiildinu'  with  little  (rouble,  as  all  the  matei'ial  to  he  used  is  specified." 
'J'hese  plans  are  illusti-ated  with  diaiirams.  The  ceiitri  t'u^-al  sei)a- 
rator  is  desci-ihed  and  a  system  of  checks  for  keeping  accounts 
Ix'tween  the  ci-eamery  and  its  ])atrons  is  pr()])osed.  The  creamery 
business  is  t'ui'ther  discussed  undei'  the  followinii'  toi)ics:  '"  ITow 
private  and  co-operatixe  ci'eamerie-;  ai'c  con(lucte<l."  "  Mode  and  \'alue 
of  testint!;  milk,"  "  Plans  of  oroani/ation,"  "  ^^'hat  is  the  advantacfe 
of  a  creamery  in  a  comnumity  ?  "'  P'armers  are  urged  to  apply  the 
creamery  tests  to  the  individual  cows  of  their  own  herds,  so  as  to  find 
out  which  of  their  cows  are  not  profitable.  A  plan  is  suggested  for 
an  organization  of  Farmers,  and  the  Station  offers  personal  assistance 
in  the  estal)li^hnient  of  new  creamei'ies. 

BULLETIN  No.  .1,  .JUNE.  1889. 

The  SELECTiox  of  milch  cows,  A.  C.  ^LvciRi'DER,  B.  S.  (pp.  124- 
139)  (illustrated). — This  bulletin  was  prepared  with  a  vieAv  to  assist- 
ing farmers  in  the  selection  of  "'  cows  for  supplying  milk  to  creamer- 
ies where  butter  is  the  main  product  of  manufacture."  It  contains  an 
account  of  the  "  points  usually  possessed  by  good  milch  cows,"'  and 
explanations  of  the  "  escutcheon  or  milk-mirror  "  and  of  the  "  methods 
used  in  determining  the  age  of  cattle,"  ccmipiled  in  large  part  from 
Flint's  "  Milch  Cows  and  Dairy  Farming.''  from  Avhich  work  are  also 
taken  the  ])lates  used  to  illustrate  the  bulletin. 

WISCONSIN. 

Agricultural  Experiment  Station  of  the  University  of  Wisconsin. 

I)>  ixirhiiciil  (if  !  nircrsitii  of  Wi-'icoiisiii. 
Location,  Madison.  Director.  AV.  A.  Henry.  R.  Agr. 

BULLE'l'LX  No.  IS.  .lANUAUY.  1889. 
The  coNSTiTUTiox  oi-"  mh.k,  and  some  or  the  conditions  which 

AFFECT     THE     SEI'.MJA'l  ION     OF     CHEAAI.     S.     M.     BaRCOCK.     Ph.     D.      (  p]). 

8-35). — The  chief  feature  of  this  bulletin  is  the  discussion  of  fibrin  in' 
milk,  and  the  ways  in  which  it  atl'ects  the  formation  of  ci-eam.  Pre- 
liminary  to  this,  howevei",  the  imi)()rtance  to  farmers  of  a  knowledge 
of  the  nature  of  milk  is  m-ged.  The  bulletin  also  exi)lains  the  chem- 
ical composition  of  milk,  discusses  the  milk  serum,  which  contains  the 
albumen,  casein,  milk  sugar,  salts,  and  other  "•  solids  not  fat  "  of  the 
milk:  describes  the  fat  globules,  giving  statistics  of  their  size  and 
number:  calls  attention  to  the  small  proportion  of  fat  in  the  first  milk 
and  the  large  proportion  in  the  strippings,  showing  how  it  increases 
Avith  increase  of  solids  not  fat  in  the  milk  sennn.  and  how  it  tends  to 
retard  the  i-ise  of  fat  globules  in  creaming;  explains  the  viscosity  of 
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milk;  illustrates  the  iliscussions  by  results  of  experiments  at  the  Sta- 
tion and  elsewhere;  and  shows  the  bearing  of  the  facts  upon  the 
creaming  of  milk  and  the  proper  methods  of  handling  milk  and  of 
making  of  butter. 

Milk  -fihrm. — The  announcement  that  besides  casein  and  albumen 
there  is  in  milk  a  nitrogenous  compound  similar  to  the  fibrin  of  blood 
was  made  by  the  author  in  1888.*  To  this  he  gives  the  name  fibrin, 
milk  fibrin,  or  lacto  fibrin.  The  observations  w^hich  led  to  this  impor- 
tant conclusion  and  the  chemical  and  other  tests  by  w^hich  it  is  sup- 
ported are  stated  in  some  detail  in  the  bulletin. 

The  theory  on  which  the  author  proceeds  is,  in  brief,  that  the  fibrin 
of  milk,  like  that  of  l)lood,  is  an  albuminous  substance  which  sepa- 
I'ates  by  coagulation  in  the  form  of  minute,  elastic  fibers.  These  make 
a  network  in  which  the  corpuscles  of  blood  or  the  fat  globules  of  milk 
are  entangled.  In  blood  large  clots  are  thus  formed,  while  in  milk, 
in  which  the  amount  of  fibrin  is  extremely  small,  the  clots  are  too 
minute  to  be  seen  with  the  naked  eye.  If  milk  is  put  under  the 
microscope  as  soon  as  drawn,  there  is  no  appearance  of  fibrin  and  the 
globules  are  diffused  uniformly  through  it;  in  other  words,  it  has  the 
appearance  of  a  ]>erfect  enndsion  of  fat  in  milk  serum.  But  fibril 
forms  soon  and  clots  containing  fat  globules  are  speedily  visible. 

Observations  and  experiments  cited  indicate  that  in  milk  as  ordi- 
narily handled  *"  the  coagulation  of  fibrin  begins  at  the  surface  and  in 
contact  with  the  sides  of  the  vessel ;  that  it  is  hastened  by  contact  wuth 
any  rough  surface,  by  agitation,  and  by  exposure  to  air;  and  that  it  is 
retarded  by  cold  and  by  certain  chemicals."  Since  the  amount  of 
fibrin  in  normal  milk  is  very  small,  the  influence  of  its  weight  alone  in 
promoting  the  rise  of  fat  w^ould  not  be  very  important.  Indirectly, 
however,  these  clots  have  a  decided  influence,  "  entangling  not  only 
the  fat,  but  the  other  matters,  solid  and  gelatinous,  in  the  milk,  which 
are  either  carried  into  the  cream,  or,  if  the  solid  portions  are  too 
heavy,  are  prevented  from  rising  at  all."  In  short,  the  clots  of  milk 
fibrin  with  the  fat  globules  entangled  in  them  are  slower  to  rise  than 
are  the  fat"  globules  when  alone  and  untrammeled  by  the  fibrin. 
Hence  fibrin  tends  to  hinder  the  creaming  of  milk.  AVhatever  tends 
to  favor  the  formation  of  fil)rin  clots  or  to  prevent  their  rising  when 
formed  is,  in  so  far,  unfavorable  to  the  rising  of  cream.  Whatever 
tends  to  preA^ent  the  formation  of  fibrin  is  h(dpful  to  creaming. 

Observations  with  the  microscope,  experiments  wnth  artificial  emul- 
sions, and  chemical  tests  developed  marked  analogies  between  the 
fibrin  of  milk  and  that  of  blood.  In  both  milk  and  blood  the  forma- 
tion of  fibrin  and  the  grouping  of  corpuscles  begins  after  the  milk  or 
blood  is  drawn,  and  can  be  prevented  by  sodium  and  potassium 
hydrates  or  by  various  salts.  Artificial  emulsions  with  no  material 
to  supply  fibrin  showed  no  tendency  to  grouping,  but  when  blood 

*  In  a  paper  read  at  Cleveland,  Ohio,  August,  1888,  before  the  Society  for  the 
Promotion  of  Agricultural  Science. 
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serum,  so  prepared  tliat  fibrin  Avoiild  form  in  it.  was  added  to  such  an 
emulsion  the  o-lobulos  <2:rouped  exactly  as  in  milk.  For  chemical  tests 
peroxide  of  hy(h'o<>eii  and  <2,iiiacum  were  used  and  the  reactions  of 
milk  and  blood  fibrin  were  very  similar. 

The  effects  of  temperature  upon  the  specific  gravities  of  fat  and 
milk  serum  and  upon  the  viscosity  of  milk  are  discussed. and  experi- 
ments described.  The  viscosity  is  found  to  decrease  as  the  tempera- 
ture rises.  High  temperature  would,  therefore,  be  favorable  to  cream- 
ing if  it  were  not  for  the  formation  of  fibrin,  which  is  aided  by  the 
high,  and  hindered  by  low,  temperature.  With  the  centrifugal  sepa- 
rator the  effect  of  the  centrifugal  force  is  to  increase  "  the  effective 
difference  in  weight ""  betw^een  the  lighter  fat  globules  and  the  heavier 
fibrin.  The  fat  globules  moA'c  quickly  to  the  center  and  escape 
entanglement  l)v  the  fibrin,  while  the  latter  gathers  to  a  greater  or  less 
extent  on  the  drum  of  the  centrifugal ;  hence,  high  temperature  favors 
creaming  with  the  centrifugal.  The  formation  of  fibrin  helps  to 
exj^lain  the  delay  in  setting  of  milk.  When  milk  stands  for  some 
time  before  cooling,  fil)rin  forms,  and  the  fat  globules  are  entangled 
in  the  clots  and  rise  slowly.  Warming  the  milk  again  after  it  is  cool 
does  not  mend  the  matter,  because  it  does  not  integrate  the  fibrin 
(lots.  But  if  milk  is  cooled  on  ice  as  soon  as  drav/n  from  the  cow  the 
fibrin  does  not  form  so  (juirkly  and  creaming  is  more  complete. 

Coagulation  of  fibrin  may  be  prevented  by  various  chemicals,  as  is 
clearly  illustrated  by  figures  from  micro- photographs  and  by  numer- 
ous exi^eriments  in  which  the  cream  rose  rapidly  from  milk  to  which 
about  one-tenth  of  1  per  cent  of  caustic  soda  was  added.  The  fat  left 
in  the  skim -milk  was  less  and  the  butter  product  was  greater  when  the 
caustic  soda  was  added.  The  practical  objections  to  the  use  of  chem- 
icals are  that  special  training  is  required  and  that  the  value  of  the 
skim-milk  is  impaired. 

The  following  conclusions  are  drawn  by  the  author  from  his  experi- 
ments and  collateral  considerations: 

(3)  That  niilk  when  fresh  is  :i  perfect  enmlsion,  the  fat  globules  being  free 
and  without  an  envelope. 

(2)  That  the  chief  differences  in  the  composition  of  normal  milks  are  due  to 
variations  in  the  amount  of  fat,  the  remainder  of  the  milk,  known  as  the  milk 
serum,  being  quite  uniform  in  composition  in  all  milks.  The  variation  in  the 
amount  of  serum  solids  in  milk  from  the  same  cow  is  rarely  more  than  one-half 
Iier  cent,  in  milk  from  different  cows  of  the  same  breed  it  is  usually  less  than  1 
per  cent,  and  in  milk  from  cows  of  different  breeds  not  more  than  2i  per  cent. 
'J'his  holds  true  even  when  the  fat  varies  as  nuich  as  7  or  8  per  cent. 

(o)  That  milk  contains  a  principle  <Mnalog(ms  to  or  identical  with  blood  fibrin 
which  is  capable  of  spontaneous  coagulation,  the  clots  of  which  entangle  the  fat 
globules  and  to  a  considendde  extent  prevent  an  efficient  creaming. 

(4)  That  the  most  etiicient  creaming  is  obtaintnl  when  conditions  ai-e  supplied 
which  retard  or  prevent  the  coagulation  of  fibrin.  This  may,  in  practice,  be  best 
acconiplished  by  setting  the  milk  directly  after  milking  in  cold  water,  the  cream- 
ing vessel  to  be  of  bright  tin  or  other  jnetal  that  can  easily  be  kept  clean. 

(.5)  When  the  milk  is  transported,  or  when  for  any  reason  the  setting  must  be 
delayed,  no  method  of  creaming  gives  as  satisfactory  results  as  the  centrifugal. 
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t  Id  this  investigation  tlie  author  lays  but  little  emphasis  upon  the 
action  of  ferments  in  the  coagulation  of  fibrin.  The  investigations 
of  Professor  Conn,  rejwrted  in  Bulletin  No.  4  of  the  Storrs  School 
Agricultural  Experiment  Station,  have  called  attention  anew  to  the 
action  of  bacteria  in  milk.  These  two  investigators,  then,  are  ap- 
proaching the  same  subject,  but  from  different  standpoints.  A^Hiai 
is  now  wanted  is  the  further  study  of  the  fermentation  in  milk. 
Among  the  questions  that  need  investigation  are: 

(1)  Does  normal  milk  contain  a  ferment  (or  ferments)  analogous 
to  the  fibrin  ferment  which  has  been  assumed  to  cause  the  coagulation 
of  blood?  If  so,  is  this  ferment  contained  in  the  milk  as  the  latter 
is  elaborated  in  the  lacteal  glands,  or  is  it  acquired  from  the  air 
after  the  milk  is  drawn  from  the  cow  ?  Is  it  an  unorganized  ferment, 
independent  of  bacteria  or  other  organisms?  "What  are  the  condi- 
tions under  which  the  action  of  the  ferment  is  exercised?  What  are 
the  changes  in  milk  which  it  causes? 

(2)  What  bacteria  and  other  organisms  which  cause  fermentation 
does  milk  receive  from  air?  Under  what  conditions  do  they  act  and 
what  changes  do  they  cause  in  milk  and  cream?  The  solution  of 
these  and  kindred  questions  will  require  profound,  painstaking,  and 
long  continued  experimental  study ;  but  that  study  is  indispensable. 
The  attempt  to  get  at  a  satisfactory  explanation  of  the  processes 
involved  in  the  formation  and  ripening  of  cream,  the  souring  and 
coagulation  in  milk,  and  the  making  of  butter  and  cheese  without  an 
understanding  of  the  nature  and  the  action  of  the  ferments  and  the 
processes  of  fermentation  in  milk  is  work  in  the  dark.  This  is  simply 
one  of  the  many  illustrations  of  the  need  of  abstract  research  to 
explain  processes  of  the  greatest  importance,  and  to  make  the  prac- 
tical application  most  feasible  and  most  successful. 

BULLETIN  No.  19,  APIUL.  1889. 

InTRODUCTIOX — NOTES    ON    SILAGE,    W.    A.    HeNRY,    B.    AgR.     (pp.    3, 

4). — Although  there  are  now  probably  2,000  silos  in  the  State,  the 
demand  for  information  on  this  subject  is  greater  than  ever.  The 
object  of  this  bulletin  is  to  answer  inquiries  received  by  the  Station. 

From  our  correspondence  and  reports  gathered  at  institutes  it  is  plain  that 
nineteen  farmers  out  of  twenty  wlio  have  used  the  silo  are  well  pleased  with 
this  method  of  food  preservation,  though  all  have  not  been  able  to  secure  first- 
class  silage. 

AVhile  we  already  know  nnich  aboiit  the  silo,  very  much  remains  to 
be  found  out.  The  high  temperature  developed  in  the  silo  as  at 
present  managed  involves  waste.  How  to  prevent  this  is  still  a 
problem.  To  produce  "  sweet "  silage,  which  seems  very  desirable, 
the  essential  condition  appears  to  be  that  the  corn  be  well  matured, 
i.  e..  that  it  contain  relatively  little  water.  Farmers  are  warned  not 
to  feed  corn  silage  exclusively,  and  the  o]Dinion  is  expressed  that  "  the 
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t'iiriuci-  who  needs  the  sih)  is  the  one  who  is  carrying  a  hirge  number 
of  eattU'  on  a  ei\(.ii  ai'ea."" 

Silo  iu'ii,nix<;  and  i-illixc;.  L.  II.  Adams  (  pj).  r)-!')). — For  eeou- 
oniv  in  huihlino-  and  ease  in  liandling  the  sihige,  the  silo  should  be  in 
the  t'eedin«>-  l)ai-fi  if  possible,  otherwise  adjoininf;  it.  A  cubical  silo 
will  re(|uire  less  lumber  and  brino'  less  sila_i>-e  m  contact  with  the  walls 
in  proportion  to  its  capacity  than  a  lone-,  narrow  building.  "  Depth 
in  a  silo  is  always  preferable  to  breadth."  Directions  for  buildin<j^  a 
silo  are  j>:i\en  and  illustrated  with  cuts.  For  painting  the  inside  walls, 
coal-tar  has  worked  well  in  one  season's  experience  at  the  Station. 
"By  the  use  of  the  old  self-rake  reai)er  for  cutting  in  the  field,  and 
conveniently  equipped  wagons  for  hauling,  corn  can  be  put  into  the 
silo  for  from  50  to  75  cents  yun-  ton."  A  convenient  wagon  rack  for 
draAving  fodder  corn  is  described. 

The  length  of  the  cutting  desirable  ai)pears  to  turn  upon  somewhat 
closer  packing  on  the  one  side  and  extra  expense  of  fine  cutting  on  the 
other.  '■  While  it  is  true  that  silage  cut  fine  may  pack  somewhat 
closer  than  that  cut  long,  it  is  doubtful  wdiether  there  is  any  material 
gain  '"  from  very  fine  cutting.  The  greater  exposure  of  the  inner  pa  it 
of  the  finely  cut  stalks  to  the  air  may  perhaps  favor  more  fermenta- 
tion, which  is  a  disadvantage.  There  is  no  necessity  of  cutting  silage 
fine  in  order  to  have  it  eaten.  It  is  recommended  that  cuts  as  long  as  2 
or  ;>  inches  be  tried  with  some  of  the  fodder  and  the  results  reported ; 
the  expense  of  making  silage  will  be  considerably  decreased.  If  the 
corn  is  sufficiently  mature,  and  is  put  into  the  silo  without  rain  or  dew, 
there  need  be  no  fears  about  the  ([uality  of  the  silage,  whether  put  in 
slowly  or  rapidly.  Only  the  innnature  fodder  needs  wilting.  Wlien 
the  corn  has  dried  so  that  the  leaves  rustle  and  break  in  handling,  it  is 
difficult  to  pack  it  so  close  as  to  exclude  air  sufficiently  to  prevent 
molding.  "  When  filling  is  comj)leted,  a  foot  and  a  half  of  chaffed 
straw,  marsh  hay,  or  corn  stalks  Avill  make  sufficient  covering.  The 
use  of  weights  is  now  about  obsolete."'  If  one  crop,  as  clover,  oidy 
partly  fills  the  silo,  an.othei".  as  corn,  may  l)e  placed  over  it. 

A^AKIKTtES    OF    COUX,    CIIAXGES    TX    THE    SILO,    AND    FEEDING    RATIONS. 

F.  (i.  Short  (pp.  10-28). — Varieties  of  corn  for  silage. — The  larger 
varieties  do  not  usually  ripen  in  W^isconsin,  Tests  were  made  with 
nine  varieties  of  flint,  dent,  sweet,  and  so-called  ensilage  corn,  in  the 
endeavor  to  find  a  corn  combining  a  fairly  large  yield  with  early 
ripening.  They  wei-<>  planted  in  plats  on  a\  ell-prepared,  rich  land. 
Samples  from  an  area  of  120  square  feet  were  taken  for  analysis. 
Comi)aring  the  total  produce  of  the  several  plats  with  the  comj^osi- 
tion,  it  appears  that,  judging  by  these  tests,  "  at  the  date  of  cutting, 
September  O,  the  value  of  the  corn  acording  to  the  yield  of  dry  matter, 
would  be  in  the  following  order,  beginning  with  the  highest:  South- 
ern Horse  Tooth,  Southern  Ensilage,  Smedlev  Dent,  Xormandy 
White  Giant,  Fargo  Brothers'  Ensilage,  B.  &  W.  Ensilage,  Sibley's 
Sheep  Tooth."     The  season,  however,  was  exceptionally  favorable  to 
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the  growtli  of  Southern  and  adverse  to  the  Northern  varieties. 
Tests  of  another  season,  espeeiall}^  if  it  be  cold  and  rainy,  may  change 
the  order  materially. 

The  Avei.ii;ht  of  gi-eon  fodder  per  acre  is  no  indication  of  the  true 
value  of  the  corn,  since  the  dilferences  in  the  percentage  of  water  and 
actually  nutritive  substance  are  very  wide.  The  large,  rank  growing 
varieties  are  apt  to  be  watery.  As  the  corn  matures  the  proportion 
of  w^ater  decreases  and  that  of  dry  substance  increases  very  mate- 
rially. The  ordinary  varieties  of  field  corn,  either  dent  or  flint,  wull 
prove  satisfactory  for  silage,  but  the  Station  favors  smaller  varieties 
than  have  usually  been  used  for  silage,  and  no  variety  that  will  not 
mature  in  ample  time  to  be  gathered  into  the  silo  before  there  is 
danger  of  frost. 

Th(cl-nesi<  of  plant  hi  (/. — "The  corn  should  l)e  planted  so  thin  that 
considerable  grain  will  mature.''  The  tendency  now  is  toward  thin- 
ner planting.  For  the  large  varieties  the  rows  should  be  4  fee,t  apart, 
with  single  kernels  at  intervals  of  8  inches.  With  smaller  varieties 
rows  should  be  8^  feet  apart,  with  the  grains  at  intervals  of  6  inches. 
Flint  corn,  planted  3  grains  to  the  hill,  with  hills  2  feet  apart,  in  rows 
34  feet  apart,  will  give  a  large  crop  of  fodder  and  grain. 

Time  of  cat  ting. — ''Repeated  experiments  have  shown  that  to 
obtain  the  maxinnmi  amount  of  nutritive  matter  the  corn  must  be 
allowed  to  reach  a  certain  degree  of  maturity."  Corn  at  "  the  point 
of  fflazins:  has  nearlv  twice  as  much  nutritive  matter  to  the  ton  as  that 
cut  when  the  ears  are  just  beginning  to  show  the  tassel."  It  should 
be  "  sufficiently  matured  to  have  obtained  its  maximum  growth, 
without  having  lost  its  succulence;  this  condition  is  obtained  when 
the  Ivcrnel  of  the  ear  is  glazed  so  as  not  to  be  easily  dented  with  the 
nail;  "  in  other  words,  ''when  the  corn  has  just  passed  the  glazing 
stage  in  the  flint,  and  is  Avell  dented  in  the  dent  corns."  Experiments 
and  analysis  indicate,  further,  that  corn  cut  at  this  stage  is  in  the  best 
possible  condition  for  the  silo,  "  an  important  point  being  that  the 
small  proportion  of  water  in  the  mature  corn  is  favorable  to  good 
preservation  in  the  silo  and  the  production  of  sweet  silage." 

Changes  in  the  silo. — These  are  caused  by  fermentation,  which  is 
favored  by  tlie  presence  of  air  and  causes  loss  of  nutritive  substance. 
In  1887-88,  the  loss  of  dry  matter  in  the  Station  silos  ranged  from 
14.7  to  31.8  per  cent.  In  some  cases  air  had  evidently  leaked  in 
through  the  sides  of  the  silos  and  made  the  loss  greater  than  it  other- 
wise would  have  been.  The  heat  generated  by  fermentation  of  silage 
is  an  indication  of  loss  of  nutritive  substance.  Some  loss  is  inevi- 
table. To  prevent  excessive  fermentation  it  is  important  to  spread 
the  silage  evenly  and  tread  it  down  compactly  in  the  silo.  "  Every 
air  space  filled  and  every  loose  corner  well  pressed  down  is  the  re- 
moval of  a  chance  for  molded  and  rotten  silage." 

Temferature  and  condition  of  silage — Acidity — Experiments  at  the 
Station.— Ti-iiih  were  made  in  1888-89  Avith  six  experimental  silos 
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:it  tho  Station,  four  boinj>;  HIKmI  with  corn.  Iron  tubes  wore  placed 
in  the  sihifi'e  so  that  the  temperature  at  dift'ei-ent  (lei)ths  couhl  be 
measured  by  thermometers.  Tlie  acidity  of  the  silaov  was  determined 
by  analysis.  No  (h'Hnite  i-ehition  was  found  between  the  acidity  and 
the  temjHM'ature.  Silap'  of  iiiuii  deii'ree  of  acicHty  and  offensive  odor 
was  formed  whei'e  the  temperature  rani2;ed  as  Iiigh  as  150°  F.,  while 
sweet  sihi^e  of  fine  (|uality  with  very  slight  acidity  has  l)een  made 
when  tlie  temperature  has  not  risen  above  80°  F.  In  the  experience 
of  the  Station,  sweetei-  and  l»etter  sila<>e  has  been  made  from  year  to 
year.  The  arain  has  been  put  in  when  more  and  more  mature,  and 
hence  containint>-  less  and  less  water.  I'his  observation  suggests  tliat 
small  water  content  is  favoral)le  to  the  production  of  SAveet  silage. 
'•  Examination  of  the  analyses  of  silage  received  from  various  silos  in 
the  State,  as  well  as  our  own,  would  seem  to  indi(;ate  that  the  acidity 
varies  with  the  amount  of  water  present  in  the  grain;  the  more  water, 
the  greater  the  per  cent  of  acid."  A  table  of  analyses  enforces  this 
])roposition  in  a  very  striking  manner.  In  these  figures  we  read  a 
strong  argument  in  favor  of  mature  and  well-grown  fodder  corn  for 
the  silo.  •'  If  this  theory  is  correct,  sweet  silage  then  depends  upon 
maturity  of  the  corn  and  the  exclusion  of  air  rather  than  upon  any 
})articular  variety  of  corn  or  method  of  filling." 

O podng  the  silo. — The  silo  should  remain  closed  until  the  maxi- 
mum heat  has  been  attained  and  the  temperature  has  been  consider- 
ably reduced.  In  general,  it  is  not  advisal)le  to  open  a  silo  within 
one  month  after  filling. 

Feeding  rations. — Silage  should  not  l)e  fed  exclusively.  Like  corn, 
it  is  "  not  a  perfect  food,"  but  nnpures  other  materials  rich  in  nitro- 
gen to  be  fed  with  it  in  order  to  obtain  the  best  results.  To  show  in 
what  proportions  other  feeding  stutfs  may  be  properly  fed  to  cows 
with  the  silage,  mixtures  of  bran,  malt  sprouts,  brewers'  grains,  oil 
meal,  corn  meal,  oats,  clover  hay,  and  straw  are  given  in  a  table. 
AVith  these  "  ])artial  rations,"  40  or  more  pounds  a  day  of  silage,  made 
from  well-matured,  well-eared  corn,  are  to  be  fed.  The  practice  of 
])utting  layers  of  straw  between  those  of  corn  silage  in  the  silo  is  con- 
demned. Clover  is  strongly  recommended  for  silage.  It  should  be 
cut  when  quite  matui-e  and  when  the  dew  is  off.  It  does  not  need  to 
be  put  through  a  c-utting  nuichine,  so  that  the  expense  of  filling  the 
silo  with  this  crop  is  very  light. 
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DIVISION  OF  BOTANY. 

BULLETIN  No.  8,  FEP.KITARY,  1SS9. 
A  RECORD  OF   SOME  OF   THE   WORK   OF  THE   DIVISION    (pp.    67). PaRT 

I,  Br  Dr.  George  Vasey. 

Grass  experiment  stations  (pp.  9-16). — The  first  of  the  grass  ex- 
l^eriment  stations  jDrovided  for  by  Congress  has  been  located  at 
Garden  City,  Kans.,  upon  160  acres  of  prairie  land  leased  free  to  the 
Government  for  five  years.  Dr.  J.  A.  Sewall,  of  Denver,  Colo.,  is 
the  director  of  the  station.  The  experiments  in  progress  are  pri- 
marily to  ascertain  Avhat  plants  are  best  adapted  for  cultivation  for 
grazing  purposes  on  the  76,000,000  acres  of  arid  plains  in  Eastern 
(Colorado,  Western  Kansas  and  Nebraska,  and  Southern  Wyoming. 
This  article  contains  a  list  and  short  descriptions  of  some  of  the 
grasses  which  will  be  experimented  with. 

Notes  on  grasses  (pp.  16,  17). — A  short  account  of  the  common 
grasses  of  the  prairies.  The  most  abundant  and  widely  spread  ones 
are  Stipa  spartea  (2:)orcupine  grass),  Fanicum  virgatum^  Kceleria 
cristata^  Andropogon  prorineialis  (blue  stem),  and  Andropogon 
seoparius. 

Botanical  notes  (pjD.  18,  10). — Extracts  from  correspondence,  giv- 
ing accounts  of  several  newly  reported  weeds,  and  some  grasses  not 
previously  supposed  to  be  of  economic  imj^ortance. 

The  genus  Panicum  in  the  United  States  (pp.  20-39). — A  revision, 
with  technical  descriptions  and  notes  on  geographical  distribution, 
of  the  sixty-four  species  of  this  genus  of  grasses  in  the  United  States. 

Part  II,  by  B.  T.  Galloway. 

Some  diseases  of  plants  (pp.  45-67). — This  contains  papers  on 
l^otato  scab,  gum  disease  of  the  orange,  fungi  of  Missouri,  and  extracts 
from  correspondence  relative  to  the  following  diseases  and  their  treat- 
ment :  black  rot  of  the  grape,  apple  scab  and  rust,  pear  blight,  melon 
rust,  anthracnose  of  the  bean,  etc. 
168 
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SECTION  OF  VEGETABLE  PATHOLOGY. 

BULLETIN  Xo.  0. 

Peach  yellows,  Erwin  F.  Smith  (pp.  254),  (plates  37,  maps  9). — 
This  bulletin  consists  of  a  detailed  discussion  of  the  history  and  char- 
acteristics of  this  disease,  the  losses  due  to  it,  the  conditions  supposed 
to  favor  it,  and  conclusions  as  to  its  cause.  Considerable  space  is  also 
given  to  a  consideration  of  the  effect  of  restrictive  legislation  in 
preventing  the  sj^read  of  this  disease. 

QUARTERLY  BULLETIN,  MARCH,  1889. 

Journal  or  Mycology,  Vol.  V,  No.  1  (pp.  50),  (plates  8).— This 
contains  papers  by  Dr.  B.  1).  Halsted,  B.  T.  Galloway,  E.  F.  Smith, 
Kellerman  and  Swingle,  Etta  L.  Knowles,  E.  S.  Goff,  and  others,  on 
Peronosporea'  and  rain-fall  in  Iowa;  ncAv  species  of  Kansas  fungi: 
the  abnormal  structure  induced  by  TJstilago  zece  tnays;  synopsis  of 
Xorth  American  species  of  Xiinim iilaria  and  Hypoxtjlon ;  spotting  of 
jDeaches;  treatment  of  apj^le  scab  and  gooseberry  mildew;  reviews 
of  recent  literature,  etc. 

Professor  Goff  reports  the  "Successful  treatment  of  gooseberry  mil- 
deAv  and  apple  scab  with  a  solution  of  sulphide  of  potassium,  one-half 
an  ounce  to  a  gallon  of  water.  Mr.  Galloway  gives  an  account  of 
similar  results  obtained  with  the  same  remedy  in  combating  the 
bitter  rot  of  the  apple,  and  also  calls  attention  to  the  fact  that  plum- 
leaf  rust  and  tomato  rot  were  successfully  treated  in  1889  with  th^ 
Bordeaux  mixture. 

QUARTERLY  BULLETIN,  JUNE,  18S9. 

Journal  of  Mycology,  Vol.  V,  No.  2  (pp.  51-111),  (plates  2). — 
This  contains  papers  on  Ghf^osj^orium  nenyheqvum^  Fckl. ;  history 
of  the  development  of  the  Pyrenomycetes;  North  American  Agarics; 
new  fungi;  Sph(erotheca  phytoptophila;  Miicronoporus;  notes  on 
miscellaneous  subjects;  and  reviews  of  recent  literature.  B.  T.  Gallo- 
way reports  the  results  of  an  experiment  in  burying  the  spores  of  the 
black  rot  fungus.  He  found  that  spores  buried  from  4  to  6  inches 
for  six  months  were  completely  destroyed. 

QUARTERLY  BULLETIN,  SEPTEMBER,  1889. 

Journal  of  Mycology,  Vol.  V,  No.  3  (pp.  113-180),  plates  2).— 
This  contains  papers  on  the  history  and  development  of  the  Pyreno- 
'iitycetek;  peach  rot  and  blight:  North  American  Agarics;  new  fungi; 
remedy  for  potato  rot:  miscellaneous  notes:  and  reviews  of  recent 
literature.  An  account  is  given  of  the  successful  treatment  of  potato 
rot  by  spraying  the  vines  with  Bordeaux  mixture  to  which  London 
purple  liad  been  added.  Tn  Ihis  way  the  rot  and  the  Colorado  beetle 
A>^re  combated  at  the  same  time. 
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QUARTERLY   BULLETIN.   DECEMBER,   1889. 

Journal  of  Mycology,  Vol.  V,  No.  4  (pp.  181-249),  (plates  2). — 
This  contains  papers  on  the  history  and  development  of  the  Pyre- 
noniycetes;  the  Erysiphece  of  Montana;  root  fungus  of  New  Zealand; 
Pei'onofiporea>  for  1889  in  New  Jersey;  prevalence  of  Ergot  in  1889; 
treatment  of  black  rot  of  the  grape  and  of  apple  scab;  Erysiplieae, 
upon  Phytoptus  distortions;  miscellaneous  notes;  reviews  of  recent 
literature ;  and  indexes  for  Volume  V  of  the  Journal. 

BULLETIN   No.   10. 
Report  ox   experiments   made   in    1888   in   the   treatment   or 

DOAVNY      IMILDEW      AND      BLACK      ROT     OF      THE      GRAPE-VINE       (pp.     61), 

(plates  2). — This  embraces  the  reports  of  the  special  agents  of  the 
section,  who  conducted  experiments  under  direction  of  the  chief.  It 
contains  an  account  of  the  first  successful  treatment  of  black  rot,  a 
disease  which  has  ravaged  the  vineyards  of  the  country  for  more 
than  forty  years. 

CIRCULAR   No.    7,    AUGUST,    1889. 

Grape-vine  diseases,  B.  T.  Galloway  (pp.  4). — A  popular  ac- 
count of  the  downy  mildew,  brown  and  gray  rot,  powdery  mildew, 
anthracnose,  bitter  rot,  black  rot  and  white  rot,  designed  es])ecially 
to  aid  in  identifying  these  diseases. 

CIRCULAR   No.   8.    SEPTEMBER,    1889. 

Experiments  in  the  treatment  of  pear-leaf  blight  and  ap- 
ple POWDERY  mildew,  B.  T.  Galloway  (pp.  11),  (figs.  2). — This 
contains  (1)  accounts  of  the  treatment  of  500,000  pear  seedlings  for 
leaf  blight  with  the  Bordeaux  mixture,  containing  6  pounds  of  sul- 
phate of  copper  and  4  pounds  of  lime  to  22  gallons  of  water.  Five 
applications,  made  at  a  total  cost  of  $22,  resulted  in  the  entire  free- 
dom of  the  treated  trees  from  blight,  while  those  untreated  blighted 
badly.  (2)  Accounts  are  also  given  of  the  treatment  of  400,000 
apjjle  seedlings  for  apple  powdeiy  mildew.  Six  applications  of  an 
ammoniacal  solution  of  sulphate  of  copper  were  made  at  a  cost  of 
$30.80.  There  was  practically  no  3uildew  on  the  treated  trees,  while 
those  not  treated  were  considerably  injured. 
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Office  of  Experiment  Stations  : 

Experiment  Station  Bulletin  No.  4. — List  of  Hortieulttirists  of  the  Agricul- 
tural Experiment  Stations  in  the  United  States,  with  an  Outline  of  the 
Work  in  Horticulture  at  the  Several  Stations. 
Division  of  Statistics  : 

Report  No.  08,  new  series,  November.  1889. — Yield  of  Crops  per  Acre. 
Report  No.  69,  new  series,  December,  1889. — Crops  of  the  Year. 
Division  of  Entomology  : 

Periodical  Bulletin. — Vol.  II,  No.  G. — Insect  Life. 

Special  Bulletin. — The  Horn  Fly  (reprint  from  Insect  Life,  Vol.  II,  No.  4). 
Division  of  Botany  : 

Special    Bulletin. — The    Agricultural    Grasses    and    I'orage    Plants    of   the 
United  States  (revised  and  enlarged  edition). 
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LIST  OF  STATION  BULLETINS  OF  Um)  RECEIVED  BY  THE  OFFICE  OF 
EXPERIMENT  STATIONS. 

NOVEMBER  15,  1889,  TO  JANUARY  15,  1890. 


.A^LABAIVI^, 


Agricultural    Experiment    Station    of   the   Agricultural   and   Mechanical 
College  of  Alabama: 
Bulletin  No.  6    (new  series),  July,   1889. — Grasses  of  Alabama  and  their 

Cultivation. 
Bulletin  No.  7  (new  series),  October,  1889.— Methods  of  Setting  Milk;  Tests 

of  Varieties  of  Vegetables ;  Data  from  Soil  Thermometers. 
Bulletin  No.  8  (new  series),  November,  1889. — Commercial  Fertilizers. 
Bulletin  No.  9  (new  series),  December,  1889. — Science  Contributions,  Vol.  I, 
No.  1. 
A  Preliminary  Report  upon  the  Life  History  and  Metamorphoses  of  a 
Root-Gall  Nematode,  Heterodera  radicicola  (Graeff)  Miill.,  and  the 
Injuries  Caused  by  it  upon  the  Roots  of  Various  Plants. 

^^rkansas  Agricultural  Experiment  Station  : 

Bulletin  No.  11,  Septembe;^',  1889. — Tests  of  Varieties  of  Strawberries  and 
Wheat ;  Fertilizers  on  Oats. 

CALIFORlSriA. 

Agricultural  Experiment  Station  of  the  University  of  California: 
Bulletin  No.  84,  December,  1889. — Distribution  of  Seeds  and  Plants. 

CONNECTICTJX. 

The  Connecticut  Agricultural  Experiment  Station  : 

Bulletin    No.    100,    September,    1889. — Analyses   of    Syhanit,    Wood   Ashes, 
Nitrogenous  Superphosphates,  Guanos,  and  Specjal  Manures. 

The  Delaware  College  Agricultural  Experiment  Station  : 

Bulletin  No.  G,  October,  1889.— Black  Rot  of  Grapes ;  Remedies. 

Agricultural  Experiment  Station  of  Indiana: 

Bulletin  No.  29,  December,  1889. — Grasses  of  Indiana. 

Iowa  Agricultural  Experiment  Station  : 

Bulletin   No.    7,    November,    1889. — Experiments   with   Corn;   The   Millets; 
Sugar    Experiments ;    New    Cynipidje ;    The    Hog    Louse ;    The   College 
Vineyard. 
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I.OUISIATCA. 

State  Exi'kkiment  8tatio.\  : 

Bulletin  No.  25. — Analyses  of  ( 'oninicrcial  Fertiii/.ci-s,  etc. 

Maryland  AoRicii.TrRAL  Experiment  Station: 

Special  Bulletin,  Fair  Edition,  18S9.— Facets  About  the  Station, 

Massachusetts  State  Acrk  ri/n  hae  ExpEunrENT  Station: 

Bulletin  \o,  'Aii.  Xovenii)er.  ISMt. — Meteorology;    Feeding  Experiments  with 
Milch  Cows. 
Hatch   Experiment  Station  of  the  Massachusetts  Agricultural  College: 

Special  Bulletin,  November,  1889. — The  (iipsy  Moth. 

ivriCHi&^isr. 

Experiment  Station  of  Michigan  Agricultural  College  : 

Bulletin  No.  54.  October,  1889. — Experiments  and  Observations  on  the  Jack- 
Pine  Plains. 

IMINlSrESOTA. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota: 

Bulletin  No.  9,  November,  1889. — Russian  Willows  and  Poplars — Descrip- 
tions and  Value  for  Minnesota.     Insects  Affecting  Willows  and  Poplars. 

]\IISSOTJRI. 

Missouri  Agricultural  Experiment  Station  : 

Bulletin  No.  9.  December,  1889.— Study  of  the  Life  History  of  Corn  at  its 
Different  Periods  of  Growth. 

ISTEBRASKj^. 

Agricultural  Experiment  Station  of  Nebraska  : 

Bulletin  No.  11,  December,  1889.— The  Smut  of  Wheat  and  Oats;  The 
Smut  of  Indian  Corn;  A  Preliminary  Enumeration  of  the  Rusts  and 
Smuts  of  Nebraska  ;  Notes  on  the  Fungi  of  Economic  Interest  Observed 
in  Lancaster  County,  Nebr..  during  the  Summer  of  1889 ;  Observations 
on  the  Cotton-wood  {.I'opiihix  ludiiil'frrd.  Ait.,). 

Nevada  Agricultural  Experiment  Station  : 

Bulletin  No.  G,  September,  1889. — Meteorological  Report  for  July,  August, 
and  Seittember.  1889. 

ISTEW  HAMIPSHIRE. 

New  Hampshire  Agricultural  Experiment  Station  : 

Bulletin  No.  8,  November,  1889. — Feeding  Experiments — Principles  of  Feed- 
ing;  Corn  Meal,  Middlings,  Shorts,  and  Cotton  Seed  Compared. 

NE^V  JERSEY. 

New  Jersey-  State  and  College  Agricultural  Experiment  Stations: 

Special  Bulletin.  October  28,  1889. — Questions  Relative  to  General  Farm 
Practice. 
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NE^V    YORK. 

New  York  Agricultuhal  Experiment  Station  : 

Bulletin  No.  16  (new  series).  July,  1889. — A  Study  of  tlie  Corn  Plant; 
Lucern  or  Alfalfa. 

Bulletin   No.    17    (new   series),   October,   1889. — Cattle   Foods   and   Feeding 
Rations. 
Cornell  TTniversity  AoRiciLruRAL  IOxperiment  Station  : 

Bulletin  No.  10,  October,  1889.— Tomatoes. 

Bulletin  No.  11,  November,  1889.— On  a  Saw-Fly  Borer  in  Wheat. 

Bulletin  No.  12.  l>eeember.  1889. — A  New  Apparatus  for  Drying  Substances 
in  Hydrogen  and  for  the  Extraction  of  the  Fat. 

Bulletin  No.  13,  December,  1889. — On  the  Deterioration  of  Farm-Yai-d  Ma- 
nure by  Leaching  and  Fermentation;  On  the  Effect  of  a  Grain  Ration 
for  Cows  at  I'asture. 

North  Carolina  Agricultural  Experiment  Station  : 

Bulletin  No.  05,  August-September,  1889. — Co-operative  Field  Tests  during 

1888. 
Bulletin  No.  (5(5,  September  15,  1889. — Stock  Feeding  as  Practiced  in  North 
Carolina  ;    Indian  Corn. 

OlilO. 

Ohio  .Agricultural  Experiment  Station  : 

Bulletin  Vol.  I,  No.  1,  Technical  Series,  October,  1889. — Preparatory  Stages 
of  the  20-Spotted  Ladybird;  Studies  in  Pond  Life;  A  Partial  Bibliog- 
raphy of  Insects  Affecting  Clover. 

Oregon  Experiment  Station  : 

Bulletin  No.  ;J.  October,  1889. — I'ractical  Work  with  Insecticides;  Cora 
Worm ;  Insecticides ;  Spraying  Machines ;  Directions  for  Sending 
Insects ;   Some  Investigations  on  Plants  Poisonous  to  Stock. 

The  Pennsylvania  State  College  Agricultural  Experiment  Station  : 
Bulletin  No.  9,  October,  1889.— Digestibility  of  Corn  Fodder  and  Silage. 

»OTJTK   Dj^KOTj^ 

South  Dakota  Agricultural  Experiment  Station  : 
Bulletin  No.  15,  November,  1889. — Forestry. 

TKI-iTNESSEE. 

Tennessee  agricultural  I]xperiment  Station  : 

Bulletin  Vol.  II,  No.  4,  October,  1889. — Grasses  of  :Mountain  Meadows  and 
Deer  Parks ;    Chemical  Composition  and  Tests  of  Varieties  of  Straw- 
berries. 
Special  Bulletin  B.  October  15,  1889. — Analyses  of  (^(Muniercial  Fertilizers. 

VERIMO^STT. 

Vermont  State  Agricultural  Experiment  Station  : 

Bulletin  No.  17,  Octol)er,  1889.- Test  of  Dairy  Cows  at  Vermont  State  Fair. 
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Vol.  1.  MARCH,  1890.  No.  4. 

EDITORIAL   NOTES. 

STATISTICS    OF    THE    (iEIOIAN    AOKKULTl  UAL    EXPEROIEXT    STATIONS. 

The  following  statistics  of  the  German  agricultural  experiment 
stations  have  been  compiled  from  accounts  of  these  stations,  given 
by  Prof.  Friedrich  Nobbe,  in  Mentzel  und  Von  Lengerke's  Land- 
vdrthschaftUeher  Kalender  for  1890,  and  brought  down  to  July, 
1889.  As  indicated  in  the  table,  these  stations  are  conveniently  classed 
in  two  general  divisions,  viz:  Those  which  belong  to  the  Association 
of  Agricultural  Experiment  Stations  in  the  German  Empire,  and 
those  which  are  outside  the  association.  This  association  was  founded 
in  1888  to  promote  the  interests  of  the  stations  and  their  work 
throughout  the  Empire,  and  especially  to  secure  uniformity  in 
methods  of  investigation  and  inspection  of  fertilizers,  feeding  stuffs, 
seeds,  etc.  The  purposes,  indeed,  are  very  similar  to  those  of  the 
American  Association  of  Official  Agricultural  Chemists.  Forty-three 
of  the  German  stations  are  included  in  the  membership  of  the  associa- 
tion. Of  the  twenty  stations  outside  the  association  but  few  are 
concerned  with  the  special  lines  of  work  which  the  association 
promotes. 

The  first  agricultural  experiment  station  in  Germany,  and  in  the 
world,  was  established  at  Mockern,  Saxony,  in  1851.  In  18(51  there 
were  nine  stations:  in  1871,  twenty-three;  and  in  1881  at  least  fifty- 
three.    The  list  giv(Mi  herewith  contains  sixty-three. 

The  income  of  the  German  stations  is  received  from  the  general  and 
provincial  governments,  from  agricultural  societies,  from  analyses  of 
fertilizers,  and  from  other  sources.  Complete  financial  statistics  are 
not  at  hand.  In  1889,  according  to  the  statistics  here  cited,  twenty- 
five  stations  received  from  the  government  $49,103;  ten  stations 
received  $5,1  ()5  from  agricultural  societies;  thirteen  stations  received 
$31,526  from  analyses  of  fertilizers,  etc.  The  total  revenues  of 
twenty-two  stations  are  here  accounted  for  and  amount  to  $153,928. 
A  large  number  of  the  workers  are  officers  of  the  universities  and 
agricultural  schools  with  which  the  stations  are  connect-ed,  and  receive 
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salaries  from  those  institutions,  wliicli  also,  in  many  cases,  furnish 
buildings  and  equipment.  Furthermore,  the  stations  in  numerous 
instances  supply  dwellings  for  the  members  of  the  station  staffs. 
The  amounts  here  given  ))iust,  therefore,  fall  very  far  short  of  repre- 
senting the  actual  revenues  of  the  stations. 

Many  of  the  stations  are  located  in  connection  with  educational 
institutions,  but  are  sejiarate  in  their  organization.  Others  are  prac- 
tically departments  of  such  institutions.  Thus  at  Halle  are  two 
statums,  both  connected  with  the  university.  One  is  the  station  of 
the  Agricultural  Central  Society  of  the  Prussian  province  of  Saxon3^ 
It  was  originally  established  under  the  auspices  of  that  society  on  a 
farm  at  Salzmiinde,  some  8  miles  from  the  city  of  Halle,  but  was 
transferred  in  1865  to  the  Agricultural  Institute  of  the  University, 
one  of  whose  professors  is  its  director,  and  on  whose  grounds  it  has  a 
large  building  for  laboratories  and  residence  of  director  and  assist- 
ants. Besides  this,  the  Agricultural  Institute  conducts  experiments 
through  its  chief  and  his  associates  in  the  work  of  instruction,  the 
organization  ranking  in  this  list  as  an  experiment  station.  No  ac- 
count is  made  of  the  cost  of  work  in  the  above  financial  statistics. 

The  working  staffs  of  the  stations  include  seventy-three  directors 
and  one  hundred  and  forty-nine  assistants,  making  a  total  of  two 
hundred  and  twenty-two  scientific  specialists,  besides  five  secretaries 
and  a  number  of  janitors,  laborers,  servants,  etc. 

Twenty-nine  stations  exercise  control  of  fertilizers,  twenty-seven  of 
feeding  stuffs,  and  thirty-three  of  seeds,  by  analyses  and  inspection  of 
commercial  wares.  Four  stations  are  charged  with  the  inspection  of 
foods  and  beverages.  Eight  stations  are  organized  with  especial 
reference  to  more  purely  scientific  research.  Fifteen  are  conducting 
investigations  in  vegetable  physiology,  nine  in  animal  physiology  and 
nutrition,  two  on  soils,  three  in  dairying,  four  in  sugar-beet  culture, 
two  in  fruit  and  vine  culture,  one  in  agricultural  physics,  eight  in 
chemistry  or  chemical  technology,  four  in  agricultural  technology, 
two  uj)on  commercial  agricultural  products  (especially  wine  and 
tobacco),  and  three  upon  beer  brewing.  Nine  of  the  stations  have 
vegetation  houses  for  experiments  in  vegetable  physiology,  nine  haA^e 
experimental  fields,  seven  have  feeding  stalls  for  experiuiental  pur- 
poses, four  have  experimental  gardens,  two  have  special  arrangements 
lor  animals  under  experiment  (Haustiergarten),  two  are  equipped 
with  Pettenkofer  s  respinition  apparatus,  and  one  with  a  horse  dyna- 
mometer. 

The  German  stations  are  like  ours  in  the  general  character  of  their 
work,  and  in  the  fact  of  their  connection  with  educational  institutions, 
but  since  the  latter  institutions  are  under  the  control  of  the  govern- 
ment, which  also  supplies  a  large  amount  of  the  revenues  of  the  sta- 
tions and  appoints  many  of  their  officers,  the  stations  are  more  directly 
subject  to  governmental  supervision  than  ours.     It  should  be  observed 
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that  awricnlttiral  societies  exercise  the  most  important  influence  in 
their  manairenient :  many  of  the  stations  were  established  by  these 
societies  and  receive  a  considerabh'  portion  of  their  revenue  from  them. 
The  revenues  are  smaller  than  ours,  as  are  salaries  and  other  expenses. 
A  nnich  larirer  pi'oportion  of  the  revenue  comes  from  analyses  of  fer- 
tilizers and  other  commercial  products.  Tn  general,  the  German  sta- 
tions a  It'  more  lar<it'iy  en<rai>"e»l  than  ours  in  the  inspection  of  fertil- 
izers, feeding;  stuft's.  and  seeds,  aiul  the  expense  of  this  is  generally 
borne  by  societies,  nuinufacturing  firms,  or  individiuils,  especially  in 
the  case  of  the  fertilizer  analyses. 

Among  the  most  marked  differences  are  the  greater  specialization 
of  work  and  the  relatively  larger  proportion  of  abstract  research  in 
the  German  stations.  The  individual  stations  confine  themselves  to 
fewer  subjects  of  investigation  and  study  them  more  deeply.  Rela- 
tively more  attention  is  given  to  work  in  the  laboratory,  the  green- 
house, and  the  stable,  and  less  to  that  of  the  farm,  garden,  and  orchard. 
This  is  the  result  of  long  experience  under  the  conditions  of  agricul- 
tural and  scientific  development  in  which  the  German  stations  are 
placed.  In  their  earlier  history  they  specialized  less,  and  more  of 
their  experimenting  was  done  in  the  field,  but  they  have  learned  the 
valuable  lesson  that  the  questions  which  the  farmers  ask  require  the 
most  careful  and  oftentimes  the  most  abstract  research  for  their  solu- 
tion. Some  of  the  largest  and  most  successful  of  the  stations  were 
established  originally  on  farms  by  associations  of  farmers,  but  have 
been  transferred  to  the  schools  and  universities  in  the  cities,  because 
the  practical  men  by  whom  and  in  whose  interest  they  were  founded 
and  are  conducted  have  learned  that  in  this  way  they  do  the  most 
useful  work. 

It  should  be  further  noted  that,  besides  the  work  of  the  stations 
above  enumerated,  a  large  amount  of  research  bearing  upon  agricul- 
tural science  and  i)ractice  is  carried  on  in  Germany  in  the  chemical, 
physiological,  and  botanical  laboratories  and  institutes  of  the  univer- 
sities and  agricultural  schools  and  otherwise,  as  is  also  the  case, 
though  in  less  degree,  in  the  United  States. 


178 


statistics  of  the  Agricultural  experiment 


Divisions  of  Ger- 
man Empire. 


Prussia 


Bavaria 

Saxony  

Wiirttemberg 
Baden 

Hessen 

Oldenburg 

Brunswick 


Location,  citv  or  town. 


Stations  in  the  association. 
Insterburg 


Konigsberg , 

Konigsberg  i  dairy  labora- 
tory of  Agricultural  In- 
stitute of  University). 

Danzig 

Dahme. 

Regen walde 

Eldena 

Poseniby  anion  of  stations 
from  Kuschen.  1861,  and 
Bromberg,  1S78). 

Breslau  i  transferred  from 
Ida-Marienhiitte). 

Halle  (transferred  from 
Salzmunde ) .  i 

Halle  ( Agricultural  Insti- 
tute of  University). 

Kiel 


Kiel  (Agricultural  Insti- 
tute). 
Gottingen 


Gottingen    ( Agricultural 

Institute  of  University) 

Hildesheim 


1858 


1875 

1887 


1877 
1857 
1863 

1878 
1877 


1877 

1865 
1863 
1871 


Ebstorf 

Mlinster 

Marburg 

Wiesbaden . . 
Geisenheim . 


Bonn . .  _ 

Poppelsdorf 


Munich 


Augsburg . . 
Wiirzburg . 
Speyer 


Triesdorf 
Mockern . 


ia57 

1876 

1870 

1871 
1871 


Pommritz  .. 

Tharand 

Hohenheim . 
Karlsruhe  . . 
Karlsruhe  .. 


Darmstadt. 
Oldenburg. 
Brunswick. 


1881 
1872 

ia56 
1856 

1857 

1865 

1877 
1875 

1874 
1851 

ia57 


1859 

1872 

1871 
1876 
1862 


Income.* 


SI, 375 
1,375 


$300 


1,075 
2,550 

t 1,725 

125 
750 


3,225 


1,125 


1,500 


3,000 


2.500 


2,825 


1,785 
2,681 


1,025 
475 


2,500 
2,750 
3,250 


§850 


590 


1,125 
i,'256" 


75 


$1,500 
2,250 


10,750 


2,125 


3,275 


4,920 


1,181 
i,"566' 


500 
500 


12,250 


5,975 


5,000 


6,750 


3,500 

2,481 
1,000 
3,775 


6,600 
4,442 


1,650 
6,250 
"3" 750" 


*  One  dollar  equals  4  marks. 

t  Income  from  both  government  and  agricultural  societies. 


Working  force. 
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stations  of  the  German  Empire,  Juh/,  1SS9. 


Inspection. 

Special  lines  of  work. 

1 

1 

% 

1 

Eqtiipment. 

+ 
+ 

+ 

+ 
+ 

Vegetable  physiology;  inspection  of  foods 

and  beverages. 
Scientific  research 

Scientific  research;  dairying   . 

Experimental  dairy  founded  in  1887. 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

Vegetable  physiology  (mainly) 

Vegetable  physiology:  soil  investigations  .-. 

Vegetation  house. 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

Animal   nntrition:    plant  culture;    agricul- 
tural technology. 

Vegetable  and  animal  nutrition 

Vegetable  and  animal  nutrition;    agricul- 
tural technology. 

Vegetation  house;  stable  to  be  built. 

Well-equipped  laboratory  in  a  build- 
ing of  Agricultural  Institute  of 
University. 

Large  and  well-equipped  laboratory; 
vegetation  house. 

Physiolotjical  laboratory:  experi- 
mental field:  haustiergarten. 

Chemical  laboratory;  experimental 
dairy;  stables,  etc. 

+ 

+ 

+ 
+ 

Animal    and    vegetable   chemistry:     tests 
dairy  methods  and  apiiaratus,  and  gives 
instruction  in  dairying. 

Seed  control                  . 

Nutrition  of  animals 

Petti  nkofer"s  respiration  apparatus: 
stables  for  cattle,  sheep,  swine,  etc. 

+ 

+ 

+ 
+ 

+     + 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

Agricultural  technology:  experiments  with 
fertilizers. 

b'cientiflc  ressarch 

Chemistrv:  seed  control 

+ 

+ 

Si-icntitic  research  

(.heuiif-try:  vegetable  physiology;  fruit  and 

vine  culture. 
Inspe<tion  of  foods:  agricultural  technology. 

+     + 

+ 

Separate   laboratory  and   field    for 

field  experiments. 
Laboratory:      collections:      expeii- 

mental  stables  and  garden. 

+ 
+ 

+ 
+ 

+ 
+ 

Animal  and  vegetabl?  physiology 

Scientific  investigations  of  fertilizers 

+ 

+ 

+ 

+ 

Insj)e<-ti  in  nf  funds  and  beverages:  vegeta- 
ble physiology:  cheniical  technolcgy. 
Agricultural  technologv  .  . 

Vegetationhouse:  experimental  field. 
Pettenkofer's  respiration  apparatus; 

experimental  stables,  etc. 
Experimental    stables:     vegetation 

house:  farm. 
Chemical  and  jihysiological  lalxira- 

tories:  vegetatinn  ho\ise:  garden. 
Vegetation  house:   horse  liynaniom- 

eter:  stables:  experimental  field. 

Animal  ])hysiiilogy  ...'.\ 

Animal  and  vegetable  physiology:   experi- 
ments in  stable  and  field. 

Vegetable  physiology  (water  culture):  seed 
investigations:  naicroscrpical  studies. 

Feeding,  vegetation,  and  field  experiments.. 

Investigations  of  wine,  tobacco,  and  other 

agricultural  products. 
Vegetable  physiology;  diseases  of  plants 

Vegetation  experiments;  action  of  fertilizers 
Scientific  research 

+ 

+ 

+ 
+ 

Vegetation  house;  exi)erimental  gar- 
den. 

+ 
+ 

+ 

Field  experiments  with  fertilizers:   chem- 
ical te<jhnology. 

t  Includes  a  branch  station  at  Magdeburg,  with  a  superintendent  and  one  assistant. 
§  Proceeds  of  sale  of  dairy  produ<-ts. 
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statistics  of  the  agricultural  experiment 


o 
■^ 

1 

0 

o 
cS 

Q 

Income. 

Working  force.  1 

Divisions  of  Ger- 
ni.m  Empire. 

Location,  city  or  town. 

4J 
g 

a 
g 

0 

a 

p 

1 

■3  0) 
c;'43 

g 

p 

d 

i 

"3 

03 

a 

p 

"3 
o 

05 
U 

o 

1 

1 

s 

1 

u 

o 

§1 

i 
1 

CO 

3 
c 

Rostock 

1875 

7,000 
750 

1 

(*) 
1 

1 

1 

1 

2 

4 
1 

4 

3 

1 
4 

2 

7 

7 

7- 
2 

1 

3 

Schwerin. 

Anhalt.-.. 

1864 
1882 

1874 

1877 

225 

5,775 
3.fia5 

1 

1 

1 

Rufach                            

800 

8,125 

100 

2, 025     10. 750 

Stations  outside  the  asso- 
ciation. 

Berlin 

37,500 
17,750 

Breslau  ( Institute  for  Ani- 

1869 

787 

mal    Chemistry  of  the 
University ).+ 

625 

Proskau  ( Royal  Pomologi- 

cal  Institute). 
Proskau  ( Dairy  Institute) . 

Arendsee 

1873 

1878 

375 

2,250 

1 

1 

100 

1885 

3 
1 

1 

Grotcingen    (Agricultural 
Institute  of  the  Univer- 
sity). 

1872 
1876 

1883 

1875 

1874 

'i.'oso" 

750 

Munich  ( Royal  Technical 

High  School). 
Munich 

1 

7 
3 

1866 
1867 

±1 

12 

1876  !           125 

1 
1 

1 

1 

Saxonv 

Dresden    (Veterinary 

School). 
Dobeln 

1862  i      750 

1872 

1877 
1872 

Wiirttemberg 

Saxe-Meiningen- 
Hildburgliausen 

Hohenheim 

Eisfeld 

525 

200 

5 

17 

Total 

49,103 

5,165  '31.526 

153,928 

73 

149 

*  Board  of  four  prof e.^sors. 

t  Transferred  from  Proskau  in  1881. 
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stdfioiis  of  the  (h'niinii  Kiiijiiic.  Jiilij.  lS'.}!i — Continued. 


Inspection. 


29 


Special  lines  of  work. 


Vegetable  physiology;  feeding  experiments. 

Chemistry;  vegetable  physiology 

Sugar-beet  culture;  feeding  experiments 

Vegetable  physiology;  sugar-beet  culture... 

Vegetable  physiology;  vine  culture;  in.spec- 

tion  of  foods  and  beverages. 
Moor  culture 


Station  of  the  Union  of  manufacturers  of 
alcolmlii-  si)irits. 

Station  for  beer  manufacture 

Animal  physiology 


Agi'icultural  botany;  seed  control 

Vegetable  physiology,  especially  diseases  of 

fru  t  tree.^. 
Dairying 

Seed  testing _ 


-t-     Seed  control 

4-     Scientific  research  

Agricultural  physics  and  physiology ■  Laboratory;  experimental  field. 


E(iuipment. 


Vegetation   house;   stables;   experi- 
mental field. 


Vegetation  house;  experimental 
field. 


Laboratory;     experimental     dairy; 
collection  of  models,  etc. 


Laboratory  and  experimental  field. 


Chemical  station  for  beer  bi'ew  ing I  Laboratory. 

do 1  Chemical  and  bacteriological  labora- 
tories;    experimental    breweries; 
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Fertilizers;  feeding  stuflfs;  seeds;  soils.. 

Seed  control 

Animal  chemistry,  physiology,  and  pathol- 
ogy- 
Physics  and   chemistry  of    fertilizers  and 
soils;  vegetation  experiments. 

Seed  testing 

Chemical  investigations  of  fertilizers,  etc 


garden;  fields. 


t  Income  from  both  govei-nment  and  agricultural  societies. 


ABSTRACTS  OF  BniETlNS  OF  THE  AliHlCrUFRAL  EXPElllMENT  STATIONS  IN  THE 
UNITED  STATES  FIIOM  Jl'LY  TO  DECEMBEIi.  1889. 


P^RT    I. 


ALABAMA. 


Agricultural  Experiment  Station  of  the  Agricultural  and  Mechanical  Col- 

leg-e  of  Alabama. 

Ih'iHtrt incut  of  the  ApririiJtiiral  and  Mechanical  CoUaje  of  Alabama. 

Location,  Auburn.  Director,  J.  S.  Newman. 

BULLETIN  No.  G  (NEW  SEKIES).  JULY,  1889. 

Grasses  of  Alabama  and  their  ciltivation,  P,  H.  Mell,  Ph.  D. 
(pp.  3-40),  (illustrated). — This  bulletin  is  the  revised  form  of  the 
pamphlet  on  Wild  Grasses,  issued  by  the  Alabama  State  Depart- 
ment of  Natural  History  and  Geology  in  1886.  Accounts  of  grasses 
analyzed  since  the  publication  of  the  first  edition  are  added.  The 
illustrations  consist  of  twenty-nine  plates  taken  from  the  Annual 
Reports  of  the  United  States  Department  of  Agriculture.  This  is 
intended  as  the  first  of  a  series  of  station  jjublications  on  the  forage 
plants  growing  wild  in  Alabama,  which  include  a  large  proportion 
of  the  wild  species  found  in  the  United  States  east  of  the  Mississippi 
River.  *'  Not  half  of  these  have  been  tested  to  determine  their  value 
for  stock  food." 

The  bulletin  also  contains  directions  for  manuring  grass  lands, 
formulas  for  mixtures  of  grasses,  hints  as  to  economical  methods  in 
making  and  feeding  hay.  definitions  of  botanical  terms,  and  direc- 
tions for  collecting  and  preserving  grasses.  Then  follows  a  list  of  the 
grasses  and  forage  plants  of  the  State,  with  scientific  and  common 
names,  time  of  blooming,  and  place  of  growth:  and  descriptions  of 
thirty-eight  of  the  more  important  species  with  anal3'ses  of  green 
grass  or  hay  of  a  considerable  number,  and  practical  suggestions  as  to 
cultivation  and  value.  The  following  sjDecies  are  spoken  of  as  par- 
ticularly desirable  foi-  field  culture  or  for  hay  in  that  section: 
Meadow  oat-grass  or  tall  oat-gra.ss  (Arrhenatheriim  avenaceum)  ; 
Bermuda  grass  iCynodon  dactijlon)  ;  yard-grass,  croAV-foot  or  crab- 
grass  {EJeusine  indica)  ;  Japan  clover  {Lespedeza  striata)  ;  Texas 
millet  {Panicum  texanwn)  ;  prolific  panic  grass  or  sprouting  crab- 
grass  {Panicum  proliferum) . 
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BULLETIN  No.  7    (NEW  SERIES).  OCTOBER,  1889. 

Experiments  with  method.s  or  setting  and  churning  milk, 
Isaac  Ross  (pp.  3-(>). — These  were  with  the  milk  from  three  Jersey 
cows  for  six  weeks.  Six  diflferent  methods  of  setting  milk  were  used, 
each  for  one  week.  The  record  as  given  shows  that  in  this  case  the 
best  results  as  regards  amount  and  quality  of  butter  were  obtained 
when  the  milk  Avas  set  twenty-four  hours  in  well-water,  changed 
twice  daily.  Apparently,  however,  no  allowance  was  made  for  dif- 
ferences in  the  feeding  and  treatment  of  the  cows,  nor  for  the  nat- 
ural variations  in  milk  and  butter  yield. 

Experiment  in  setting  milk  verst'S  creaming  with  the  De 
Laval  separator,  J.  AT.  Hart  (pp.  7,  8). — Tests  were  made  for  six 
days  with  the  milk  of  eleven  Jersey  cows  to  compare  the  two  methods. 
Circumstances  stated  in  the  bulletin  made  the  tests  inconclusive.  In 
this  case,  however,  as  in  other  experiments  in  the  South,  the  indica- 
tions vv^ere  that  for  that  region  the  centrifugal  is  more  economical 
than  the  deep-setting  system  of  creaming  milk,  because  of  the  great 
expense  attending  the  use  of  ice. 

Experiments  with  varieties  of  vegetables,  James  Clayton  (pp. 
9-16). — Notes  are  given  on  tests  of  forty-six  varieties  of  tomatoes, 
twenty  of  potatoes,  fifty-three  of  bush  beans,  and  forty  of  English 
peas.  Among  the  varieties  of  tomatoes.  Acme,  Golden  Queen,  and 
Paragon  are  named  as  A-ery  desirable.  Of  potatoes,  Burbank,  Mam- 
moth Prolific,  and  Pose's  Xew  Giant,  are  specially  recommended. 

Data  from  soil  ther:siometers,  P.  H.  ]Mell,  Ph.  D.  (pp.  17-19). — 
A  record  of  observations  for  six  months  (January  to  July,  1889) 
with  three  sets  of  thermometers  (tAvo  on.  a  hill  and  one  in  bottom- 
land), placed  at  depths  of  from  3  to  90  inches. 

Directions  for  sending  sj'ecimens  or  diseased  plants  and  of 
insects  to  the  Station,  G.  F.  Atkinson,  Ph.  B.  (pp.  20,  21). 

BULLETIN  No.  8    (NEAY  SERIES),  NOVEMBER,  1889. 

CoarMERciAL  fertilizers,  N.  T,  Lupton,  LL.  D.  (pp.  3-15). — This 
contains  brief  statements  regarding  composition,  formation,  and 
deterioration  of  soils;  composition  of  plants  and  commercial  fer- 
tilizers; the  sources  of  phosphoric  acid,  potash,  and  nitrogen;  A'alue 
of  cotton  seed  as  a  fertilizer;  commercial  Aalues  of  fertilizers  for 
1889;  methods  of  mixing  fertilizers;  and  the  provisions  of  the  Ala- 
bama fertilizer  hiAv.  There  are  also  the  results  of  analyses  made 
since  April  1,  1869,  in  the  folloAving  numbers:  Complete  fertilizers, 
79;  acid  phosphates,  19;  marls,  9;  natural  phosphates.  21;  miscel- 
laneous, 22;  total,  153. 

The  manufacturer  who  sells  his  goods  in  Alabama  is  required  by  law  to  brand 
on  each  bag  or  package  his  guaranteed  analj'sis  of  the  fertilizer  contained 
therein.  To  protect  the  farmer  against  fraud,  an  official  chemist  has  been  pro- 
vided by  the  State  whose  duty  it  is  to  furnish  the  commissioner  of  agriculture 
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a  correct  analysis  of  every  sample  of  fertilizer  sent  to  him  by  the  commissioner ; 
and  every  farmer  in  the  State  can  obtain  the  services  of  the  chemist,  free  of 
cost,  to  test  the  gnarantee  of  the  maunfactnrer ;  and  if  the  goods  do  not  come 
«p  to  the  guarante(>.  llu'  law  releases  the  i)ur<-haser  from  any  obligation  to  pay 
for  the  fertilizer. 

BULLETIN   No.   9    (NEW    SEKIES).    DECEMBER.    1889.      (SCIENCE    CON- 
TRIBUTIONS. Vol.  1.  No.  1.) 

Ne:matode  root-gat.ls,  (}.  V.  Atkinson,  Ph.  B,  (pp.  5-54)  (illus- 
trated).— A  i^reliniinary  report  upon  the  life  history  and  metamor- 
phoses of  a  root-gall  nematode,  Heterodera  radicicoTa  (Graef),  Miill., 
and  the  injuries  caused  by  it  upon  the  roots  of  various  plants.  This 
is  the  first  number  of  a  series  of  publications  entitled  "'  Science  Con- 
tributions," in  Avhich  it  is  proposed  to  publish  reports  of  the  more 
stricth'  scientific  researches  conducted  at  this  Station.  It  contains  a 
preliminary  report  on  investigations  made  in  the  autumn  of  1889  on 
the  nature  and  causes  of  the  abnormal  growths  on  the  roots  of  various 
plants,  termed  root-galls  or  root-knot.  The  subject  is  treated  under 
the  following  topics:  Introductory;  external  characteristics  of  the 
disease;  microscopical  characteristics;  general  characteristics  of  the 
mature  female  cyst;  development  and  metamorphoses;  structural 
characteristics  of  the  diseased  roots;  treatment;  list  of  thirty-six 
kinds  of  plants  aifected;  list  of  thirty-six  American  and  foreign 
works  consulted;   and  explanations  of  plates. 

The  bulletin  is  illustrated  with  six  plates  containing  nuuierous  dia- 
grams of  the  worms  in  different  stages  and  of  the  diseased  portions  of 
various  plants.  There  is  also  a  consideralile  number  of  references  to 
European  and  American  j)ublications  on  these  and  kindred  topics. 

Eoot-galls  have  been  found  by  the  author  on  thirty-six  different 
kinds  of  plants  in  the  vicinity  of  the  Station.  Among  those  on  which 
they  were  ol^served  most  numerously  are  potatoes,  tomatoes,  cow-peas, 
sunflowers,  water-melons,  cabbages,  ruta-bagas,  parsnips,  and  salsify. 
"  Upon  examination  with  the  microscope  the  enlargements  proved  to 
be  the  galls  produced  by  the  presence  of  a  nematode  worm,  Heterodera 
radicicola,  Miill.  {AnguiUula  radicicolcu  Graef,  AnguiUula  arenaria, 
N.,  ex  jHirte).'"' 

Brief  recapitulation  of  the  life  hiatonj. — Efiii:  The  oblong,  bean-shaped  egg, 
.08"""  to  .10"""  long,  develojied  in  the  anterior  part  of  the  ovaries,  after  fertiliza- 
tion, inclosed  in  a  double-walled  menjbrane,  undergoes  partial  or  complete  seg- 
mentation while  yet  within  the  uterus.  From  the  beginning  of  segmentation  to 
the  fully  developed  larva  five  to  seven  days  are  required.  The  thread-like  larva 
is  coiled  three  or  four  times  within  the  egg  membrane.  Larva:  At  the  time  of 
hatching  or  soon  thereafter  it  molts  for  the  first  time.  It  is  "  thread-like,''  blunt 
at  the  head  end,  and  narrowly  pointed  at  the  tail  end,  .3"""'  to  .4"'"'  long.  In  the 
head  end  can  be  easily  noted  the  exsertile  spear  anrl  the  long  tortuous  channel  of 
the  anterior  part  of  the  oesophagus  extending  to  a  prominent  ovoid  or  ellipsoid 
nmscular  bulb,  the  middle  part  of  the  oesophagus.  From  this  point  the  lumen 
of  the  alimentary  canal  can  be  seen  extending  down  through  the  middle  of  the 
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body,  iu  which  is  a  matrix  that  develops  many  fat  globules ;  the  anus  is  situated 
at  the  beginning  of  the  hyaline  portion  of  the  tail  end.  The  larva  now  leaves 
the  cyst  cavity  and  enters  a  fresh  root  or  a  different  place  in  the  same  root. 
It  wanders  for  a  time,  when  it  comes  to  rest,  molts  a  second  time  and  then  being 
fixed  enlarges,  or  "  swells  up  "  into  a  cyst  with  a  flask-like  body,  the  head  pro- 
jecting at  one  end  and  the  slender  pointed  tail  at  the  other.  At  this  time  promi- 
nent sexual  transformations  take  place.  Hale:  The  male  molts  again  (th?rd 
time)  leaving  the  outer  Avall  of  the  cyst  intact,  while  the  body  of  the  male  elon- 
gates, narrows,  and  becomes  coiled  three  or  four  times  within  the  cyst.  While 
this  change  is  going  on  the  male  molts  again  (fourth  time).  It  is  now  from  1""" 
to  1.5"""  long,  anguillula-like,  blunt  at  each  end.  slightly  curved  at  the  caudal 
end  where  are  two  curved  spicules.  In  the  middle  line  of  the  body  runs  the 
alimentary  canal,  in  the  posterior  half  of  the  l)ody  are  the  paired  testes,  which 
are  united  into  a  common  duct  near  the  caudal  end  and  at  the  cloaca  this  unites 
with  the  intestine.  On  each  side  within  the  body  is  a  muscular  cord  extending 
the  entire  length  of  the  worm.  Female:  The  female  does  not  molt  again,  but 
continues  to  enlarge  enormously  until  it  is  gourd-shaped,  and  the  paired  gen- 
erative organs,  opening  by  a  common  passage  at  the  vulva  in  the  posterior  part 
of  the  body,  form  long  tubes  which  lie  coiled  in  the  body  of  the  cyst,  free  at  their 
anterior  end.  As  the  embryos  are  developing  the  body  of  the  cyst  breaks  up 
into  an  amorphic,  gelatinous  mass  in  which  the  young  larvie  and  eggs  are  found 
floating  within  the  cyst  cavity.     Length  of  life  cycle,  one  month. 

Attention  is  called  to  the  very  close  resemblance  between  H.  radi- 
cicola  and  //.  schachtiL  The  author  seems  to  be  doubtful  whether 
they  are  really  distinct  species,  and  desires  to  make  further  studies 
before  deciding  whether  his  own  observations  include  more  than  one 
species.  He  also  remarks  on  the  wide  distribution  of  the  genus 
Heterodera  in  various  parts  of  the  world,  and  is  inclined  to  believe 
that  the  nenuttodes  may  grow  much  further  north  than  has  been  sup- 
posed. 

I'he  external  form  of  the  gall  is  to  a  great  extent  dependent  upon  the  number 
of  worms  and  their  distribution  in  the  tissues  of  the  roots,  as  well  as  upon  some 
specific  peculiarities  in  the  growth  of  the  roots  or  habit  of  branching.  If  the 
worms  are  numerous  and  the  attack  is  made  pretry  regularly  in  a  peripheral 
plane  at  a  particular  point  in  the  root,  the  gall  will  be  symmetrical,  and  either 
short  and  ovoid  or  elongate  and  fusiform,  according  to  the  extent  of  their  distri- 
bution along  the  axis  of  the  root  at  that  point.  If  fewer  worms  attack  at  a  given 
point  the  gall  is  more  likely  to  be  lateral,  owing  to  the  less  certainty  of  an  even 
peripheral  infection.  Often,  however,  lateral  galls  may  be  so  near  as  to  unite 
into  one,  when  the  appearance  is  that  of  a  very  irregular  and  knotty  gall,  the  en- 
largements passing  by  aijrupt  changes  on  different  sides  of  the  root. 

The  similarities  and  differences  of  root-galls,  potato  scab,  and 
"  club-foot ''  of  cabbage  are  pointed  out,  and  the  root-galls  are  also 
distinguished  from  the  "  tubercles  "  found  on  the  roots  of  leguminous 
plants,  which  seem  to  have  such  an  important  connection  with  the 
acquisition  of  nitrogen  from  the  air  by  these  plants. 

Rotation  of  crops  and  clean  cultivation  arc  suggested  as^  among  the. 
means  for  eradicating  the  nematodes  or  checking  their  spread,  but  the 
author  wisely  thinks  that  further  investigations  are  needed  before 
positive  remedies  can  be  recommended. 
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Canebrake  Agricultural  Experiment  Station. 

DcpurtmeHt  of  Agricultural  and  Mccliunical  Vollcye  of  Alabama. 

Location,  Uniontown.  Director,  J.  S.  Newman. 

BULLETIN  No.  4,  APRIL,  ISSO. 

ExPERi:\rKNT.s  Avrni  cotton,  W.  H.  Xew^ean,  M.  S.  (pp.  3-7). — A 
series  of  experiments  was  eoiul noted  to  observe  the  effects  of  manures 
and  different  methods  of  cultivation.  The  residts,  which  are  ex- 
hibited in  tabuhir  form,  are  conflictino-.  "  It  will  require  a  series  of 
experiments  conducted  sufficiently  hmg  to  secure  average  results 
before  reliable  conclusions  can  be  drawn.'' 

Meteorological  observatioxs  (p.  8). — A  summary  of  observations 
for  January,  February,  and  March,  1889. 

BULLETIN  No.  .5,  JULY,  1889. 

Experiments  with  fertilizers  ox  oats,  W.  H.  Xew:sian,  M.  S. 
(pp.  3-7). — The  experiments  were  conducted  on  ''what  is  known  in 
the  Canebrake  as  black  slough  bottom,"  drained  and  undrained,  to 
observe  the  effects  of  fertilizers  and  of  drainage.  In  the  first  series, 
cotton-seed  meal,  raw  phosphate,  and  cotton-seed  hull  ash;  and  in 
the  second,  cotton-seed  meal,  green  cotton  seed,  stable  manure,  and  a 
commercial  fertilizer  Avere  used  singly  or  in  combination.  The  un- 
drained land,  lying  lower  down  the  slough,  is  naturally  more  fertile 
than  the  drained.  The  actual  yields,  as  shown  by  careful  weighing 
and  measurements,  were  in  a  number  of  cases  less  with  the  fertilizers 
than  without  them.  In  other  cases  there  was  an  apparent  increase 
with  the  use  of  each  of  the  fertilizing  materials.  There  was  no 
duplication  of  plats  on  either  the  drained  or  the  undrained  land. 
The  data,  therefore,  do  not  show  in  how  far  the  difference  of  yield 
was  due  to  unevenness  of  soil  or  other  causes,  including  drought. 

Experiments  were  also  made  upon  different  methods  of  seeding  and 
different  varieties. 

Experiments  with  wheat,  W.  H.  Xewman,  M.  S.  (pp.  7-10). — 
These  were  made  with  one  variety  on  "  shell  ridge  "  land  and  with 
different  varieties  on  slough  bottom,  and  were  somewhat  similar  in 
plan  and  results  to  those  with  oats.  It  is  noticeable  that  the  yield 
with  cotton-seed-hull  ashes  and  cotton-seed  meal  was  less  than  with 
cotton  and  meal  alone  on  both  the  drained  and  the  undrained  land. 

Meteorological  report  (pp.  11-14). — The  temperature  and  rain- 
fall from  October  1,  1888,  to  June  30,  1889,  are  reported.  Brief 
observations  were  made  upon  the  rain-fall  on  3  acres  of  drained  land, 
and  the  outflow  from  the  drains.  October  22  to  25,  3.7  inches  of  rain 
fell,  of  which  it  was  roughly  estimated  that  68  per  cent  ran  out  of  the 
drains  between  October  24  and  October  30.  April  13  to  15,  3.42 
inches  of  rain  fell,  of  which  2:5  per  cent  seems  to  have  been  withdrawn 
through  the  drain.  The  promptness  with  Avhich  drains  removed  sur- 
plus water  from  such  a  tenacious  soil  is  worthy  of  notice. 
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BULLETIN  No.  6,  OCTOBER,  1889. 

Vegetables  (pp.  3-13). — Potatoes. —  (1)  Notes  on  the  yield  of  ten 
varieties.  (2)  A  brief  account  of  an  experiment  with  cotton-seed 
meal  and  hull  ashes,  kainit,  and  raw  phosphate,  applied  singly  and  in 
combination,  and  compared  with  stable  manure,  on  ''  black  slough  " 
bottom  land.  None  of  the  fertilized  plats  produced  more  than  the 
unmanured  plats,  except  those  where  cotton-seed  meal  and  kainit,  and 
cotton-seed  meal  and  hull  ashes  with  raw  phosphate  were  used.  (3) 
Deep  and  shallow  planthig,  bedding,  and  level  culture  were  com- 
pared without  conclusive  results.  (4)  Notes  on  the  keeping  qualities 
of  ten  varieties. 

Notes  are  also  given  on  tAvelve  varieties  of  peas,  five  of  radishes,  ten 
of  tomatoes,  six  of  cabbages,  and  seven  of  cantaloupes. 

Grapes  (pp.  13-16). — Notes  on  eleven  varieties.  The  methods  of 
cultivation  and  pruning  and  the  use  of  paper  bags  to  protect  the 
bunches  of  grapes  are  also  described.  The  year\s  experience  is  sum- 
marized in  the  statements  that : 

"(1)  The  grape  grows  and  fruits  well  on  '  Red  Prairie  '  land. 

"(2)  The  varieties  of  black  grapes  rot  less  than  the  white. 

"(3)  Sacking  the  white  grapes  (except  Niagara)  and  Delaware 
(red)  does  not  pay. 

"(4)  The  Concord,  Ives,  Norton's  Virginia,  Niagara,  and  Hart- 
ford will  pay  for  planting  in  the  prairie  for  table  use,  and  are  bene- 
fited by  being  sacked." 

Meteorological  report  (pp.  17-23). — Tabular  summaries  and  ex- 
planatory notes  of  observations  made  from  August  1,  1888,  to  August 
1,  1889,  on  the  temperature  of  the  air,  precipitation,  cloudiness,  and 
wind;  and  on  the  temperature  of  drained  and  undrained  land  as 
recorded  by  soil  thermometers  placed  at  seven  different  depths  from 
1  to  36  inches. 

ARKANSAS. 

Arkansas  Agricultural  Experiment  Station. 

DeiJ(ir1)iieitt  of  Arkansas  Indusirial  University. 
Location,  Fayetteville.  Director,  A.  E.  Menke,  D.  Sc. 

BULLETIN  No.  11,  SEPTEMBER,  1889. 

Strawberries  (pp.  3-0). — This  article  contains  notes  on  forty  va- 
rieties planted  in  1888  on  the  Station  grounds  at  Fayetteville;  twenty- 
three  varieties  planted  at  the  same  place  in  1889 ;  thirty-six  varieties 
grown  at  the  branch  Station  at  Pine  Bluff  in  1888  (?),  and  nineteen 
varieties  planted  in  1889. 

Wheat  (pp.  9-10). — Twenty-two  varieties  were  tested.  As  the 
result  of  two  years'  observations,  Fultz  and  Michigan  Amber  are  rec- 
ommended as  "  varieties  well  suited  to  this  latitude." 

Two  years'  experiments  with  fertilizers  on  wheat  led  the  Station  to 
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reconinioiKl  2r)0  poiiml'^  of  cotton-seed  meal  to  the  acre  as  on  the  whole 
the  n)ost  economical  fertilizer  for  this  section.  Further  details  of 
the  experiments  \vith  wheat  will  be  given  in  the  annual  rei)ort  of  the 
Station  for  1889. 

Oats  (p.  11).— Bhick  Kussian  is  recommended  as  a  good  variety  of 
winter  oats  for  this  latitude.  One  season's  experiments  with  nitrate 
of  soda,  acid  phosj^hate.  floats,  kainit,  and  cotton-seed  meal,  singly 
and  in  combination,  indicate  that  there  is  little  profit  in  their  use  on 
this  land  "  which  had  been  cultivated  but  little."  It  is  anticipated 
that  ''  similar  experiments  on  worn  lands  in  the  center  of  the  State  " 
may  give  diffei-ent  results. 

CALIFORNIA. 

Agricultural  Experiment  Station   of  tlie  University  of  California. 

Ih'iKirlinciii  of  ihe  rnivcrsity  of  CiiUfontia. 
Location.  Berkeley.  Director,  E.  W.  Hilgard,  Ph.  D.,  liL.  D. 

BULLETIN  No.  83,  NOVEMBER  1,  1889. 

The  rise  of  the  alkali  in  the  San  Joaquin  Valley,  E.  W. 
Hilgard.  Ph.  D.  (pp.  1-4). — "The  rapid  increase  of  population  in 
the  San  Joaquin  Valley,  and  the  frequency  with  Avhich  inquiries  rela- 
tive to  the  nature  and  treatment  of  '  alkali '  come  to  this  Station  from 
that  section,  as  well  as  other  portions  of  the  State,  render  it  expedient 
to  give  a  summary  of  the  main  points  in  this  problem  in  this  bulletin. 
A  more  elaborate  treatise  on  the  same  subject,  originally  published 
in  the  annual  report  for  18S0,  has  been  reprinted  and  can  still  be  sent 
to  those  desiring  more  detailed  information."' 

In  the  San  Joaquin  Valley  (particularly  in  its  upper  portions) 
there  is  during  the  dry  season  a  "  blooming  out "  of  soluble  salts  on 
the  surface  of  the  ground,  due  to  the  decomposition  of  minerals  in 
the  soil  into  salts,  which  in  drv  times  are  not  washed  out,  but  rise  to 
the  surface  during  evaporation  of  the  soil  moisture.  These  alkali 
salts  vary  greatly  in  composition.  The  three  principal  ingredients 
are  common  salt  (chloride  of  sodium),  Glauber's  salt  (sulphate  of 
soda),  and  sal-soda  (carbonate  of  soda).  When  carbonate  of  soda 
l)redomiiuites  a  black  deposit  is  made  at  the  surface,  po])ularly  called 
"  black  alkali,"'  as  distinguished  from  the  "  white  alkali,"  in  which 
the  two  other  ingredients  are  chiefly  found.  The  "  black  alkali,"  the 
color  of  which  is  due  to  the  solution  of  humus  by  the  carbonate  of 
soda,  is  by  far  the  most  pernicious.  It  may,  however,  be  converted 
into  the  "  white  "  "  by  dressings  of  gypsum  or  land  plaster,  200  to 
500  pounds  per  acre,  and  the  relief  thus  aiforded  is  in  very  many 
oases  all  that  is  needed  to  insure  jDrofitable  cultiA^ation."  Along  with, 
the  harmful  mineral  substances  there  arc  alwaj'^s  present  in  these 
soils  others,  such  as  potash,  phosphates,  and  nitrates,  which  insure 
great  fertility  to  these  lands  under  proper  treatment.  It  has  been 
found  to  be  worse  than  useless  to  attempt  to  remove  the  surplus  salts 
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by  putting  water  on  the  land  without  insuring  drainage,  for  this 
causes  the  alkali  to  rise  from  great  depths,  and  thus  increases  rather 
than  diminishes  the  amount  of  deleterious  substances  in  the  soil.  On 
the  other  hand,  ''' in\dev-dra'm(ige  is  the  general  and  ahsohite  correc- 
tion for  alkali^  Under-drainage  is  expensive,  "'but  the  time  is  not 
far  distant  when  in  California,  as  well  as  in  Illinois  and  in  the  East 
generally,  the  laying  of  under-drains  will  be  considered  an  excellent 
investment  on  any  land  as  valuable  as  all  irrigated  land  is  likely  to 
be,  and  when  that  day  comes  '  alkali '  will  be  at  an  end  on  irrigated 
lands  in  this  State."  Until  that  time  comes  "  the  chief  measure 
tow^ard  the  prevention  of  the  rise  of  the  salts  to  the  surface  is  what- 
ever tends  to  prevent  evaporation  from  the  land  surface,  and  there- 
fore particularly  the  maintenance  of  deep  and  thorough  tilth  and  the 
avoidance  of  the  formation  of  any  surface  crusts."  The  bulletin  also 
contains  a  table  showing  the  composition  of  the  alkali  salts  in  differ- 
ent parts  of  the  San  Joaquin  Valley  (Fresno,  Tulare,  and  Kern 
Counties). 

BULLETIN  No.  84,  DECEMBER  5,  1889. 

Distribution  of  seeds  and  plants,  E.  J.  Wickson,  M.  A.  (pp. 
1-4). — Plants  and  seeds  were  distributed  from  this  Station  during 
the  winter  of  1889  in  greater  amounts  and  more  widely  than  in  any 
previous  j^ear.  The  number  of  applications  received  was  1,060,  of 
which  991  were  filled,  wholly  or  in  part.  Every  county  of  Cali- 
fornia wr.s  reached  except  two  small  mountain  counties,  and  packages 
were  sent  to  nearly  one-half  of  the  post-offices  in  the  State.  Recipi- 
ents pay  for  packing,  postage,  and  express  ($208  in  all  for  this  sea- 
son), and  are  expected  to  report  results  obtained  with  the  seeds  and 
plants  sent.  The  Station  can  not  undertake  to  distribute  seeds  and 
plants  to  residents  of  other  States,  but  can  make  some  exchanges  with 
otlier  experiment  stations. 

COI.OIIADO. 

Agricultural  Experiment  Station  of  Colorado. 

'  Departuioit  of  the  Slate  AijricuJfiiral  Conrge. 

Loc.-ition,  Fort  Collins.  Director,  Charles  L.  Ingersoll.  M.  S. 

BULLETIN  No.  S,  .JULY,  1SS9. 

Alfalfa:  its  (JROA^■TH,  compositiox,  digestibility,  etc.  (pp.  3- 
24). — This  includes  an  account  of  the  habits  of  growth  of  alfalfa  and 
of  the  methods  of  culture,  curing,  and  irrigation  of  this  plant.  The 
parasitic  dodder  (Cuscuta)  is  also  described,  and  farmers  are  urged 
to  prevent  its  introduction  Avith  alfalfa  by  taking  care  to  purchase 
pure  seed.  Analyses  of  alfalfa  cut  at  different  periods  of  growth  are 
given  and  comj^ared  with  similar  analyses  of  other  plants.  Feeding 
experiments  regarding  the  digestibility  of  alfalfa  weie  made  with  two 
steers  and  the  results  compared  with  those  of  similar  experiments  in 
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the  use  of  other  fe(>(liiio-  stuffs.  The  advantages  of  alfalfa  for  Colo- 
rado and  the  Avhole  arid  I'egion  are  thus  summarized : 

"(1)  It  is  easy  to  secure  a  hue  stand  of  plants,  if  the  soil  be  put  in 
proper  condition. 

"(2)  Its  stayinir  (lualities  are  <»ood,  as  the  oldest  fiehls  show  no  dim- 
inution in  growth  or  yield  ;  neither  does  it  kill  b}'  A-rinter  exposure,  if 
given  the  least  care  and  irrigation  at  the  proper  time. 

'•(3)  The  quantity  i)roduced  by  the  many  cuttings  makes  it  much 
more  valuable  than  the  other  clovers  or  grasses. 

"(4)   It  is  as  digestible  as  clover  hay,  constituent  by  constituent. 

"(5)  Its  chemical  composition  shows  that  it  is  a  rich,  strong  food, 
when  properly  cured. 

"(6)  It  is  relished  by  all  farm  animals  and  is  an  excellent  flesh  and 
milk  producer. 

'•  In  general,  it  has  about  all  the  good  qualities  of  a  forage  plant, 
with  very  few  poor  ones.'' 

BULLETIN  No.  9.  OCTOBER,  1.S89. 

Soils  and  alkali,  D.  O'Brine,  D.  Sc.  (pp.  3-27). — This  article, 
which  is  rather  popular  in  form  and  substantially  correct  in  its  prac- 
tical conclusions,  though  not  entirely  accurate  in  its  scientific  details, 
contains  general  statements  regarding  the  origin  and  physical  and 
chemical  properties  of  soils:  analyses  of  eleven  samples  of  Colorado 
soils;  a  discussion  of  the  "  aklali  soils  of  Colorado;"  analyses  of 
samples  of  alkali  from  a  farm  near  Fort  Collins,  and  of  samples  of 
river,  seepage,  well,  reservoir,  and  lake  waters;  and  inferences  regard- 
ing waters  for  irrigation.  The  danger  of  injuring  the  soil  by  irrigat- 
ing with  water  highly  charged  with  alkaline  salts  is  emphasized. 

CONNECTICUT. 

The  Connecticut  Agricultural  Experiment  Station. 
Locution.  New    Haven.  Diivctnr.  Sninuel  W.  .Johnson.  M.  A. 

BULLETIN  No.  100,  SEPTEMBER.  1889. 

Sylvanit,  unleacieed  ^\■()OI)  ashes,  and  commercial  fertilizers 
(pp.  1-28). — This  bulletin  contains:  (1)  An  analysis  of  sylvanit,  a 
German  potash  salt:  (2)  analyses  of  unleached  wood  ashes,  with  data 
i-egarding  their  average  composition  and  notes  on  their  agricultural 
use;  (3)  analyses  and  valuations  of  TO  commercial  mixed  fertilizers — 
nitrogenous  superphosphates,  guanos,  and  special  manure.s— from 
about  580  samples  collected  Iw  the  Station  agents,  in  April  and  May, 
1880,  from  the  stock's  of  dealers  in  127  towns  and  villages  in  different 
parts  of  the  State. 

The  following  lu-ief  and  clear  summary  is  taken  from  the  bulletin: 

"  1.  Sylvanit  is  a  potash  salt  containing  more  potash  than  kainit, 

and  consists  of  sulphates  and  nuiriates  of  potash  and  soda,  the  muri- 
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ates  preponderating,  so  that  it  can  not  fairly  be  called  a  '  sulphate  of 
potash/ 

"  2.  (a)  Some  of  the  samples  of  ashes  analyzed  this  year  were  nota- 
bly deficient  in  j)otash. 

"(6)  Ashes  from  household  fires  in  New  England  as  a  rule  contain 
more  potash  and  phosphoric  acid  than  Canadian  or  AVestern  ashes. 

"((?)  A  large  part  of  ashes,  leached  as  Ay  ell  as  unleached,  consists  of 
carbonate  of  lime.  Ayhich  may  benefit  land  in  three  ways : 

"  First.  It  binds  loose  soils  and  makes  them  hold  moisture,  and  on 
the  other  hand  makes  clay  soils  less  stiff. 

"  Second.  It  corrects  '  sourness '  in  the  soil,  caused  either  by  soluble 
iron  salts  or  mineral  acids. 

''  Third.  It  favors  nitrification. 

"(fZ)  Hence  the  yalue  of  ashes  never  wholly,  nor  always,  chiefly 
consists  in  the  plant  food  which  they  contain. 

"(e)  It  is  possible  that  a  heavy  application  of  unleached  ashes 
might  injure  a  heavy  clay  soil  by  reason  of  the  alkali  in  them. 

"  3.  (a)  The  analyses  of  seventy-six  mixed  commercial  fertilizers 
are  given  in  this  bulletin.  In  twenty-seven  of  them  the  percentage 
of  one  ingredient,  is  below  the  minimum  quantity  guaranteed  by  the 
maker.  In  twelve  others  two  ingredients  are  deficient  and  in  five 
others,  all  three — nitrogen,  phosphoric  acid,  and  potash — are  deficient 
as  compared  with  the  guarantee. 

"(?')  The  average  percentage  difference  between  cost  and  valuation 
this  year  has  been  19.1  for  superphosphates  and  guanos  and  13.4  for 
special  manures.  Avhich  is  lower  than  in  any  year  since  1884." 

Storrs  School  Agricultural  Experiment  Station. 

Connected  with  Starrs  Agrictiltural  School. 
Location,  Storrs.  Dii-ector,  W.  O.  Atwater,  Ph.  D. 

BULLETIN  No.  4.  JULY.  1889. 

Meteorological  observatioxs.  E.  A.  Bailey  (p.  1). — Summary  of 
observations  from  January  1  to  June  30.  1889. 

Bacteria  in  milic  and  its  products.  II.  AV.  Coxx.  Ph.  D.  (pp. 
2-12). — This  is  a  brief  report  on  investigations  made  in  1888  and 
1889,  including  a  condensed  statement  of  the  methods  used,  and 
accompanied  by  general  explanations.  The  following  summary  is 
printed  in  italics  in  the  bulletin  :  ' 

"(1)  Bacteria,  or  microbes,  as  they  are  often  called,  abound  in  air, 
water,  and  soil,  in  animal  and  vegetable  substances,  and  in  living 
plants  and  animals.  They  are  extremely  minute,  and  multiply  with 
wonderful  rapidity  wherever  the  circumstances  are  favorable.  Cold 
hinders  their  development.  When  heated  long  enough  at  the  tem- 
perature of  boiling  water,  they  are  killed,  but  their  spores,  which 
correspond  to  seeds,  will  endure  even  this  temperature  for  some  time, 
though  higher  heat  kills  them  speedily. 
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"{'2)  Bacteria  irrow  with  the  greatest  readiness  in  milk  and  cream. 
Hence  they  collect  in  milk  and  cream  exposed  to  the  air.  and  multiply 
rapidly.  In  developing"  they  cause  the  milk  to  sour  and  curdle  and 
induce  other  changes  in  it.     They  also  favor  the  ripening  of  cream, 

••(3)  Vessels  in  which  milk  and  cream  are  to  be  kept  are  a  great 
source  of  contamination  by  bacteria.  The  latter  gather  upon  the 
sides  and  in  the  joints,  and  devel()[)  in  the  minute  portions  of  milk, 
grease,  or  other  matters  from  which  it  is  diflicidt  to  free  the  walls  of 
the  vessels  eoinpletely  by  washing. 

"(4)  A  large  number  of  diii'erent  species  of  bact^iria  are  found  in 
milk  and  cream.  Dili'erent  ^^]Jecies  have  ditt'erent  effects.  Most  of 
them  sour  and  curdle  milk  at  scmie  temperature.  A  few  induce 
changes  that  render  milk  alkaline  without  the  formation  of  curd. 
"WTien  a  curd  is  formed  it  dili'ers  in  character  with  different  species 
of  bacteria.  The  souring  of  milk  is  more  complex  than  has  been 
supposed;  and  while  without  much  doubt  souring  always  depends 
upon  the  action  of  bacteria,  any  one  of  a  number  of  species,  or  several 
combined,  may  be  the  cause. 

"(5)  The  longer  a  sj)ecimen  of  milk  has  been  exposed  to  the  action 
of  bacteria,  other  things  being  eiiual,  the  greater  will  be  the  number 
of  bacteria  present.  Hence  it  follows  that  cream  will  usually  contain 
a  very  large  number.  The  presence  of  these  organisms,  so  far  from 
being  injurious,  is  of  a  positive  advantage  to  the  butter  maker,  since 
it  is  by  their  action  that  cream  is  '  ripened.* 

"(6)  The  ripening  of  cream  appears  to  be  even  more  complex  than 
the  souring  of  milk.  AVhile  the  ripening  of  cream  is  undoubtedly 
dependent  upon  the  presence  of  bacteria,  it  is  doubtful  whether  one 
species  can  produce  what  is  known  as  ripened  cream.  Dairj^men  let 
their  cream  ri])en  before  churning  because  their  experience  implies 
that  the  butter  separates  ("comes")  more  readily,  keeps  better,  and 
is  of  better  flavor.  A  plausible  explanation  is  that  the  bacteria  break 
up  the  albuminous  matter  which  encloses  the  particles  of  butter  fat, 
so  that  the  butter  is  more  readily  separated  from  it,  and  when  made 
contains  less  of  it.  Since  this  albuminous  matter  affords  support  for 
bacteria,  which  cause  butter  to  become  rancid,  it  is  natural  to  suppose 
that  butter  will  keep  the  better  the  less  it  contains. 

"(7)  Two  important  points  in  the  handling  of  milk  and  cream  are 
brought  out  by  these  considerations : 

'*  First.  The  importance  of  keeping  milk,  so  far  as  possible,  free 
from  bacteria  and  at  a  low  temperature,  in  order  that  the  cream  may 
all  separate  before  the  milk  sours. 

''  Second.  1'he  advantage  of  keeping  cream  under  circumstances 
favorable  to  the  growth  of  the  bacteria  that  induce  ripening. 

"(8)  In  brief,  vessels  in  which  milk  is  to  be  kept  for  creaming  or 
for  transport  should  be  most  carefulh^  cleansed  before  the  milk  is 
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put  in  them.  As  cold  retards,  and  heat,  up  to  certain  limits,  favors 
the  growth  of  bacteria,  the  advantage  of  keeping  milk  cold  and  cream 
warm  is  easily  explained.'' 

BULLETIN  No.  5,  OCTOBER,  1889. 

Atmospheric  nitrogen  as  plant  food,  W.  O.  Atwater,  Ph.  D., 
AND  C.  D.  Woods,  B.  S.  (pp.  1-18). — This  is  a  condensed  report  of 
an  investigation  in  continuation  of  one  begun  some  years  ago  by 
Professor  Atwater  at  Wesleyan  University,  where  the  chemical  work 
of  the  Station  is  done.  Those  experiments,  of  which  results  were 
published  in  1882-85,  showed  that  leguminous  plants  (peas)  acquired 
large  quantities  of  nitrogen  from  the  air  and  implied  that  free  nitro- 
gen was  probably  thus  assimilated.  These  conclusions  have  since 
been  confirmed  by  other  experiments,  especially  those  of  Hellriegel, 
who  pointed  out  the  connection  of  bacteria  and  root  tubercles  with 
the  gain  of  nitrogen.  The  present  experiments  were  for  a  further 
study  of  the  acquisition  of  atmospheric  nitrogen  by  different  plants 
and  the  relation  of  root  tubercles  thereto.  Details  are  reserved  for 
the  annual  i-eport  of  the  Station  for  1889.  Eighty-nine  experiments, 
divided  into  five  series,  were  performed  with  peas,  alfalfa  and  oats. 

The  plants  Avere  groAvn  in  glass  jars  containing  sand,  purified  by 
washing  and  igniting.  Nutritive  solutions,  either  free  from  or  con- 
taining known  quantities  of  combined  nitrogen  in  the  form  of  nitrate 
of  potash  or  lime,  Avere  applied  to  the  sand.  The  amounts  of  nitrogen 
supj^lied  in  nutritive  solutions  and  seed  were  compared  with  the 
amounts  found  at  the  end  of  the  experiments  in  residual  solutions 
and  i^lants.  The  difference  between  these  tAvo  amounts  must  show  the 
loss  or  gain  in  nitrogen.  A  gain  must  represent  the  nitrogen  ac- 
quired from  the  air  in  excess  of  ajiy  lost  either  from  organic  matter 
of  seed  or  plant  or  from  nitrate  of  the  food. 

The  results  of  these  and  similar  experiments  by  these  authors  and 
others  are  thus  summarized : 

"(1)  Peas,  alfalfa,  serradella,  lupine,  cloA'er  in  all  probability,  and 
aj)parently  leguminous  plants  in  general,  are  al)le  to  acquire  large 
quantities  of  nitrogen  from  the  air  during  their  period  of  groA\^tli. 

"(2)  There  is  scarcely  room  to  doubt  that  the  free  nitrogen  of  the 
air  is  thus  acquired  by  plants. 

"(3)  That  there  is  a  connection  betAA'een  root  tubercles  and  this 
acquisition  of  nitrogen  is  clearly  demonstrated.  Wliat  this  connec- 
tion is,  what  are  the  relations  of  micro-organisms  to  the  root  tuber- 
cles, and  the  acquisition  of  nitrogen,  and  in  general  how  the  nitrogen 
is  obtained,  are  questions  still  to  be  soh'ed. 

"(i)  The  cerealb  Avith  AA-hich  experiments  haA'e  been  completed 
have  not  manifested  this  power  of  acquiring  nitrogen,  nor  do  they 
have  such  tubercles  as  are  formed  on  the  roots  of  legumes. 

"(5)   In  the  experiments  here  reported  the  addition  of  soil  infu- 
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sions  did  not  seem  necessary  for  the  production  of  root  tubercles.  A 
j^lausible  supjiosition  is  that  tlie  micro-organisms  or  their  spores  were 
floatin<r  in  the  air  and  were  deposited  in  the  pots  in  Avhich  the  phmts 
grew. 

"(6)  As  a  rule,  the  greater  the  abundance  of  root  tubercles  in  these 
experiments,  the  larger  and  more  vigorous  were  the  plants  and  the 
greater  was  the  gain  of  nitrogen  from  the  air. 

"(7)  In  a  number  of  these  experiments,  as  in  similar  ones  previ- 
ously reported,  there  was  a  loss  of  nitrogen  instead  of  gain.  The  loss 
occurrecl  where  there  were  no  root  tubercles;  it  was  especially  large 
with  oat  ])lants,  and  largest  where  they  had  the  most  nitrogen  at  their 
disposal  in  the  form  of  nitrates.  As  the  gain  of  nitrogen  by  the  leg- 
umes helps  to  explain  why  they  act  as  '  renovating  crops,'  the  loss  in 
the  case  of  the  oats  suggests  a  possible  reason  why  they  should  appear 
to  be  an  exhaustive  crop. 

'"'Pract'aaJ  inferences. — The  ability  of  legmnes  to  gather  nitrogen 
from  the  air  helps  to  explain  the  usefulness  of  clover,  alfalfa,  peas, 
beans,  vetches,  and  cowpeas  as  renovating  crops,  and  enforces  the 
importance  of  using  these  crops  to  restore  fertility  to  exhausted  soils. 
The  judicious  use  of  mineral  fertilizers  (containing  phosphoric  acid, 
potash,  and  lime)  will  enable  the  farmer  to  grow  crops  of  legumes, 
which  after  being  fed  to  his  stock  will,  Avith  proper  care  to  collect  and 
preserve  all  manure.  l)oth  liquid  and  solid,  enable  him  to  return  a 
'  complete  fertilizer  "  in  the  shaj^e  of  barnyard  manure  to  his  land. 
A  further  advantage  of  growing  these  crops  is  that  the  nitrogenous 
material,  protein,  which  they  contain  in  such  great  abundance  is 
especially  valuable  for  fodder." 

Metkokolocjkal  oiiSERVATioxs,  E.  A.  Bailey  (p.  19). — Summary 
of  observations  from  July  1  to  September  30,  1S89. 

The  Delaware  Colleg-e  Agricultural  Experiment  Station. 

Dcinirtiticiit  of  Drlairarc  CoUcgc. 

Location.  Newark.  Director.  Arthur  T.  Neale,  I'b.  D. 

BULLETIN  No.  G.  OCTOBER.  1880. 
Su.AniARY  or  THE  Station's  EXPEuniENTS  ox  the  black  rot  of 
GRAPES,  A.  T.  Xeale,  Ph.  D.  (pp.  3-()). — Experiments  with  Bordeaux 
mixture  for  tliis  disease  on  the  vineA'ard  of  Mr.  Anthony,  of  Smyrna, 
Del.,  resulted  in  a  saving  estimated  at  $f55.G'2  per  acre.  The  results  of 
experiments  in  Dr.  Black's  vineyard  in  Newcastle  County,  while 
agreeing  in  the  main  with  those  at  Smyrna,  brought  out  the  addi- 
tional fact  that  the  Bordeaux  mixture  may  sometimes  be  used  without 
appreciable  ell'ect.  It  should  l)e  observed,  however,  that  in  the  former 
case  the  mixture  contained  1  pound  of  sulphate  of  copper  to  eight 
vines;  in  the  latter,  the  same  amount  to  four  vines.  It  was  shown  by 
experiments  at  Smyrna  that  grapes  spotted  with  a  greenish-blue  crust 
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of  Bordeaux  mixture  could  be  cleaned  with  a  weak  solution  of  vinegar 
(2  quarts  of  cider  vinegar  to  10  gallons  of  water)  at  an  average 
expense  of  0  cents  per  100  pounds  of  grapes.  For  this  purpose  Mr. 
Anthony  used  the  following  apparatus:  (1)  Circular  wire  baskets  20 
inches  in  diameter  and  11  inches  deep;  (2)  three  ordinary  tubs,  one 
for  the  vinegar  solution  and  the  others  for  water;  (3)  wire  frames  or 
shelves  from  a  fruit  evaporator.  The  l)askets  loaded  with  grapes 
were  soaked  for  a  few  minutes  in  the  vinegar  solution,  dipped  in  each 
tub  of  water,  and  exposed  a  short  time  to  dry  on  the  wire  frames. 

Tests'  made  by  the  chemist  of  the  Station  indicated  that  grapes 
which  have  been  spraj^ed  with  the  Bordeaux  mixture  did  not  have 
enough  adhering  copper  salts  to  injure  health  when  eaten. 

The  black  rot  of  the  grape  controlled  by  the  Bordeaux  mix- 
ture, F.  D.  Chester,  M.  S.  (pp.  7-17). — A  detailed  account  of  the 
experiment  in  Mr.  Anthony's  ^'ineyard  above  referred  to. 

Botanical  description  of  the  black  rot  of  the  grape,  F.  D. 
Chester,  M.  S.  (pp.  18-28). — A  compiled  account  of  the  fungus  caus- 
ing this  disease. 

Notes  on  the  black  rot  of  the  grape,  M.  II.  Beckwith  (pp. 
28-32). — An  account  of  experiments  in  Dr.  Black's  vineyard  (above 
referred  to),  with  sulphate  of  copper,  sulphate  of  potassium,  Eau 
Celeste,  and  Bordeaux  mixture  on  Champion  and  Concord  grapes. 
The  Bordeaux  mixture  produced  the  best  results  on  the  Concords,  but 
i'ailed  to  protect  the  Champions.     The  experiments  will  be  continued. 

BULLETIN  No  7.  DECEMBER.  1889. 

Stock  feeding,  A.  T.  Xeale,  Ph.  D.  (pp.  3-2-1). — 1.  Utilization  of 
clover  hnii  and  cornstalks. — It  is  urged  that  under  certain  conditions 
live  stock  should  be  kept  upon  a  farin,  even  if  the  market  prices  of 
milk  and  meat  admit  of  no  direct  visible  profits.  Such  conditions 
exist — 

(1)  "V^^ien  crude  farm  products,  clover  hay,  etc.,  command  at 
Avholesale  prices  lower  than  their  intrinsic  values. 

(2)  When  large  quantities  of  unsalable  cornstalks,  etc.,  are  on 
hand,  which  could  be  used  as  food  for  milch  cows,  sheep,  etc.  This 
is  supported  by  calculations  based  upon  the  composition  of  clover  hay 
and  of  cornstalks,  the  quantities  and  values  of  their  nutritive  ingre- 
dients for  feeding  and  of  their  manurial  ingredients  for  fertilizers, 
and  the  estimated  cash  value  of  these  feeding  stulfs  if  used  in  making 
milk  to  sell  at  creameries. 

2.  Explanation  of  terms  tised  in  the  analysis  of  feeding  stuffs. — 
The  meaning  of  the  terms  crude  protein,  carbohydrates,  fiber,  etc.,  is 
explained  and  illustrated  by  a  woodcut,  in  colors,  of  a  section  of  a 
grain  of  wheat,  as  viewed  under  the  microscope. 

3.  The  chemical  control  of  concentrated  feeds. — In  1889  twelve 
inspectors,  selected  from  the  farmers  in  different  sections  of  the  State, 
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collected  40  samples  of  feeding-  stutfs,  incliidinij  wheat  l)ran  and  mid- 
dlings, ship  stutl',  cotton-seed  meal,  coi-n  meal,  oats,  and  cob  meal. 
These  were  analyzed  hv  C.  1j.  Penny,  M.  A.,  chemist  of  the  Station, 
Avho  gives  the  details  in  a  nuniln'r  of  tables,  together  with  the  aver- 
ages of  these  analyses  as  compared  with  the  standards  for  these  feed- 
ing stntfs  ])i-epai'ed  by  Dr.  Jenkins,  of  the  Connecticut  Station.  This 
comparison  was  very  favorable  to  the  Delaware  samples. 

4.  The  wholeHnle  prices  per  pound  of  protein  and  cavholxydrates  in 
■concentrated  feeds  in  DeJairme. — Comparison  of  the  market  price 
and  the  actual  value  as  determined  by  chemical  analyses  was  made 
for  a  number  of  feeding  stulfs  by  '"  the  method  of  the  least  squares." 
The  average  wholesale  ]irices  of  the  nutritive  ingredients  in  bran,  mid- 
dlings, cotton-seed  meal,  cob  meal,  corn  meal,  and  oats,  as  sold  in  Dela- 
ware leaving  digestibility  and  manurial  Aalue  out  of  account)  are  for 
crude  fat,  4.45  cents;  protein,  1.23  cents;  and  carbohydrates,  0.52  cent 
per  pound.  ''  These  rates  represent  in  the  first  place  the  actual  cost  of 
protein,  fat.  etc,  in  a  mixture  made  of  equal  weights  of  each  of  the 
six  feeds  named  above;  in  the  second  place  they  represent  the  only 
figures,  which  also  give  each  and  every  oiie  of  the  above  feeds  that 
valuation  Avhich  is  the  closest  poasible  approximation  to  its  actual 
market  price."  The  utility  of  these  calculations  is  illustrated  by  the 
examiDles  of  their  practical  apjjlication  given  in  this  bulletin:  (1) 
By  the  use  of  the  calculated  wholesale  cost  per  pound  of  food  it  was 
shown  that  the  present  jirice  of  clover  hay  is  50  per  cent  below  its 
intrinsic  feeding  value  in  comparison  with  bran,  cotton-seed  meal, 
€tc.  (2)  By  the  use  of  the  same  figures  it  was  found  possible  to 
arrange  the  concentrated  feeds  common  in  this  State,  according  to 
their  expensiveness  for  feeding  purposes,  thus  giving  those  stockmen 
who  know  Avhat  they  recjuire  an  o])])()rtunity  to  select  the  material 
most  reasonable  in  price. 

FLORIDA. 

Agricultural  Experiment  Station  of  Florida. 

UciKirttiKiil  (>{  Florida  atatc  A<iriciilfnr<il  (iinJ  Mrclnniiriil  Colh'i/e. 
Location.  Lake  City.  DiroctcM'.  Rev.  J.  P.  De  Pass. 

P-I'LLF/nX   No.  (3,  JULY,   1SS9. 

TrTFOMI  -Al    INCAKNATl  31     (CROISON    CLOVEr)     AND    POA    AKACHNIFERA 

(Texas  iu.ue  (ujass'I,  J.  C.  Xeal,  Pii.  D.  (pp.  3,  4). — Xotes  on  these 
two  plants,  which  are  being  experimented  with  in  the  lio])e  of  finding 
a  plant  suitable  for  pasturage  or  silage  in  this  State.  A  ntunber  of 
forage  plants  have  already  l)een  exi)erimented  Avith  at  the  Station, 
but  thus  far  none  has  been  found  wliich  makes  a  satisfactory  growth 
in  this  climate. 

Chemical  axalyses,  J.  ISl.  Pickeix.  Ph.  D..  and  J.  J.  Earle, 
B.  A.  (pp.  5-18). — Tliis  includes  analyses  of  ten  samples  of  Avater 
from  different  parts  of  Florida,  four  of  gypsum,  four  of  ashes,  three 
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of  muck,  one  of  bat  guano,  and  six  of  soils,  with  explanations  of  the 

analyses. 

Plan  or  chemical  laboratory  and  Station  headquarters   (pp. 

19,20). 

BULLETIN  No.  7,  OCTOBER,  1889. 

Corn  experiment  (pp.  3-5). — An  account  of  a  field  experiment 
with  diiferent  fertilizers  on  corn.  The  indications  are  that  the  soil 
was  so  uneven  that  specific  inferences  are  not  warranted. 

Cucumbers  (p.  5). — A  brief  account  of  experiments  in  raising^ 
cucumbers  in  a  cold  frame. 

Constituent  or  muck,  J.  M.  Pickell,  Ph.  D.  (pp.  6-15). — To 
obtain  answers  to  numerous  inquiries  about  the  fertilizing  value  of 
muck  analyses  were  made  of  fifteen  samples  from  various  places  and 
the  results  compared  with  those  of  analyses  of  barn-yard  manure, 
cotton-seed  meal,  and  a  "  standard  commercial  fertilizer."  The 
inferences  are  that  the  muck  is  very  variable  in  quality,  but  that  if 
properly  composted  it  will  often  produce  elfects  similar  to  those  of 
barn-yard  manure.  The  value  in  particular  instances  can  be  learned 
only  by  actual  trial. 

Generai,  characteristics  of  muck,  J.  J.  Earle,  B.  a.  (pp.  15, 
16). — A  brief  explanation  of  the  reasons  for  composting  muck  before 
appljdng  it  to  the  soil. 

Muck  composting,  J.  C.  Xeal,  Ph.  D.  (pp.  10-19). — ''  In  all  parts 
of  Florida  the  heavy  rains  sweep  the  constantly  decaying  vegetation 
into  shallow  depressions,  edges  of  ponds  and  sinks,  almost  free  from 
sand  or  clay,  there  to  form  great  bay  heads  and  muck  beds,  only 
needing  careful  development  to  become  of  immense  value  to  our  farm- 
ing interests."  With  a  little  expense  and  trouble  the  muck  in  many 
of  these  beds  can  be  composted  so  as  to  be  but  slightly  inferior  to 
good  stable  manure.  Directions  for  doing  this  are  given  in  this 
bulletin  together  with  eleven  formulas  for  composts. 

GEORGIA. 

Georgia  Agricultural  Experiment  Station. 

Departinciif  of  state  CoUeijc  of  Af/rieidture  aii'l  Mechanic  Arts,  University  of 

Georgia. 
Location,  Griffin  (Experiment  P.  O.)-  Director,  R.  J.  Redding. 

BULLETIN  No.  4,  JULY,  1889. 

Analyses  of  cattle  foods,  C.  M.  Strahan,  M.  E.  (pp.  G4-71). — 
Chemical  analyses  of  samples  of  hay,  wheat  bran,  cotton-seed  meal, 
cow-pea  vines,  and  sweet-potato  vines,  with  popular  explanations  of 
each  analysis. 

BULLETIN  No,  .5,  OCTOBER,  1889. 

ReorCxAnization  (pp.  75-80). — An  account  of  the  transfer  and 
reorganization  of  the  Station  under  an  act  of  the  State  legislature 


;!j)i)rovt'(l  Dcccinln'r  -J!).  1S8S.  Thv  cliciuicul  work  of  (he  Station  is 
done  l).v  spcci:!!  I'oiitract  at  i\u-  Uni\ersity  of  (ioora-ia;  but  if  the 
])r('si>nt  plans  aiv  carrioJ  out  it  will  be  removed  to  Gi'iffin  as  soon  as 
laboratories  can  be  prepared.  The  connection  of  the  station  with  the 
Uiiixersiiy  is  constiMictively  preserved  by  allowing  that  institution  a 
minority  representation  in  the  governing  board.  The  Station  farm 
"  comprises  130  acres  of  genth^  rolling  red  and  gra}^  soil,  the  latter 
predominating,  underlaid  by  strong,  red  clay.  It  is  a  typical  middle 
(ieoi-gia  farm,  rathei-  l)elow  than  above  the  average  in  fertility." 

ILJ^INOIS. 

Agricultural  Experiment  Station  of  the  University  of  Illinois. 

Drpartmput  of  the  University  of  Illinois. 

Loeatiiiii.  ( "Inuiip.ii.mi.  Director.  Seliiii  II.  Peabody,  I'll.  I).,  LL.  D. 

BULLETIN   No.  G,   AUGUST,   1889. 
A    nA(   TEKIAL    DISEASE    OF    CORX,    T.    J.     BuRRILL,    Ph.    D.     (pp.    1()5- 

175). — The  following  statements  are  taken  from  the  description  of 
the  disease  as  given  in  the  bulletin.  Young  diseased  plants,  "  besides 
l)eing  smaller  than  healthy  ones,  are  uniformly  yellowish  in  color, 
the  lowest  leaves  showing  worst."  In  several  cases  at  least  one-half 
the  roots — always  the  lowest — are  injured  and  usually  dead.  The 
bottom  part  of  the  stalk  is  likcAvise  affected,  brownish  spots  appearing 
on  its  surface.  **  Sometimes  masses  of  semitransparent,  rather  firm, 
gelatinous  material  are  found  u])on  these  external  corrosions."  After 
inidsummer  the  leaf-sheaths  become  spotted,  especially  on  their  inner 
side,  and  are  more  or  less  smeared  with  the  gelatinous  substance 
>pread  in  a  thin  coat  or  layer.  "  Finally  the  ears  are,  at  least  occa- 
fcionally.  affected.  Externally  the  appearance  of  the  outer  husks  is 
like  that  of  the  diseased  leaf-sheaths.  *  *  *  Internally,  in  the 
worst  stage,  the  whole  ear  is  reduced  to  a  moist  state  of  corru])tion, 
though  not  ill-scented."' 

The  disease  was  first  inA-estigated  by  the  author  in  1882.  It  was 
then  sii])posed  to  be  due  to  chinch-biigs,  which,  however,  together  with 
the  gelatinous  substance  on  the  leaf-sheaths,  were  found  to  be  in- 
fested Avitli  bacteria.  In  1887  the  bacteria  were  identified  on  diseased 
corn  stalks  Avhich  had  not  been  attacked  by  chinch-bugs ;  but,  as  inocu- 
lations made  in  healthy  corn  failed,  the  facts  were  not  published.  In 
3  888  bacteria  were  again  found  to  be  present  in  diseased  stalks. 
Early  in  1889  attention  was  once  more  called  to  the  matter  by  Dr. 
liillings.  as  recorded  in  the  bulletins  of  the  Nebraska  Station.*  In 
August  of  that  year  "  cultures  and  inoculations  upon  growing  corn  " 
were  undertaken  by  the  author,  "  and  this  time  with  unmistakable 
results.  The  bacteria,  in  pure  cultures,  were  applied  to  the  inner  sur- 
face of  the  leaf-sheaths,  without  puncture,  and  the  watery-brown 

*  See  page  124  of  Experiment  Station  Record,  Vol.  I,  No.  3. 
18492— No.  4—05  m 3 
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sjDots  appeared  in  four  days,  while  the  organisms  multiplied  enor- 
mously in  numbers  and  were  taken  still  pure — in  favorable  cases — 
in  considerable  quantity  from  the  affected  surfaces."  Eabbits  were 
also  inoculated,  but  without  positive  resnlts.  "  These  tests  are  too 
few  and  too  recent  to  be  of  much  import  here:  but  they  do  serve  to 
show  that  the  '  germ,'  if  the  same  as  that  in  the  experiments  of  Dr. 
Billings,  has  not  now  the  virulence  that  his  had  either  with  him  or 
myself.     The  identity  of  the  tAvo  is  therefore  still  to  be  proved.*' 

The  bacteria  are  described  in  considerable  detail  and  illustrated 
Avith  a  photo-engraving.  The  author  states  that  '"  Ave  knoAV  too  little 
of  the  disease  to  be  able  to  suggest  a  remedy.'" 

BULLETIN  No.  7,  NOVEMBER,  1889. 

The  biology  of  silage,  T.  J.  BiitRiLL,  Ph.  D.  (pp.  1T7-1K4). — 
The  object  of  the  iuA^estigation  Avas  to  gain  ncAv  informati(m  concern- 
ing the  changes  in  silage  due  to  fermentation  and  the  conditions 
under  Avhich  the  A'arious  processes  of  fermentation  take  place.  The 
nature  of  the  yeasts,  bacteria,  and  other  ferments  is  briefly  ex])lained. 
The  recent  progress  in  the  study  of  fermentation  is  discussed,  and 
attention  is  called  to  the  fact  that  A-ery  little  has  yet  been  done  in  the 
.study  of  the  changes  in  silage,  though  in  other  arts,  notably  in  beer 
brcAving  and  wine  making,  such  studies  haA'e  rendered  vital  service. 

The  iiiA'estigations  Avere  begun  in  September,  1888,  and  included 
observations  on  silage  from  tAAo  silos  on  the  University  farms  at 
successiA^e  intervals,  and  on  Avell-preserved  corn  silage  of  1888  from 
other  silos.  Experiments  Avith  silage  from  AAheat,  corn,  mixed  clover 
and  timothy  grass,  in  barrels,  a  Avooden  box,  and  stone  jars  are  also 
described.  Culture  experiments  AAere  made  by  modern  Ijacteriological 
methods.  In  connection  AAuth  the  microscopical  and  biological  ol)ser- 
vations,  chemical  analyses  Avere  made  V)V  A.  G.  Manns,  Ph.  D.,  station 
chemist,  and  the  methods  and  results  stated  by  him  in  this  bulletin. 

The  details  of  the  experiments  are  not  giA^en.  but  the  resnlts  ob- 
tained are  stated  and  discussed  at  length.  Though  regarded  by  the 
anthor  as  largely  negative  and  tentative,  they  are  of  decided  interest 
and  A^alue.     The  foUoAving  summary  is  condensed  from  the  bulletin: 

Fermentation  in  the  silo  and  variahility  of  silage. — The  fermenta- 
tion of  silage  is  exceedingly  complex  and  is  influenced  by  manifold 
conditions.  The  organisms  A\diich  cause  the  fermentations  and  the 
changes  they  produce  are  of  Avidely  different  characters.  The  chem- 
ical com})()unds  Avhich  undergo  change,  such  as  sugar,  starch,  cellu- 
lose, and  various  nitrogenous  substances  are  numerous  and  di\^erse. 
The  corn  or  other  substances  used  for  silage  vary  in  maturity,  in 
chemical  composition,  and  in  amount  of  moisture.  The  materials 
may  be  put  in  sloAvly  or  rapidly  and  i^acked  more  or  less  closely,  and 
the  air  may  be  more  or  less  comi^letely  excluded  at  the  beginning  and 
later.    The  temperature  may  be  high  or  Ioav.    Indeed,  the  differences 
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in  the  original  material,  the  conditions  of  weather,  the  construction 
of  the  silo,  the  treatment  and  the  ferments  concerned  make  silage  a 
very  variable  product  and  great  care  and  much  linowk'dge  is  needed 
to  secure  uniformly  good  sihige. 

Kinds  of  fci-nioitx. — The  kinds  of  ferments  which  cause  changes  in 
the  silo  are  numerous  and  as  3^et  not  sufficiently  understood.  They 
include  (1)  yeasts,  whicli  cause  ah'oliolic  and  other  fermentations; 
(2)  bacteria,  which  cause  the  foi-mation  of  acids  and  the  heating  in 
the  silo  and  appear  to  aid  in  (he  destructive  changes,  notably  the 
semij^utrid  decomposition,  accomi^anied  by  bad  odors,  which  so  often 
occurs  in  old  silage;    {?>)  molds,  which  also  cause  putrefaction. 

Alcoholic  fermentation  in  silage — Yeasts. — It  is  doubtful  if  alco- 
hol occui's  in  silage.  If  it  does  it  is  not  ethyl  alcohol — the  compound 
to  which  ill  couHuon  usage  the  name  alcohol  is  applied — but  butyl 
alcohol  or  some  allied  form,  and  the  fermentation  which  it  produces 
is  due  not  to  yeast  but  to  bacteria.  Yeast  is  at  no  time  found  in  the 
silo  as  a  producer  of  alcohol.  The  species  which  does  occur,  often  in 
considerable  (luantity.  is  not  the  familiar  balcer's  or  brewer's  yeast, 
but  another  species,  the  Sac-haroirnjces  mycoderma^  Rees,  or  Myco- 
dcrma  rini  of  Pasteur.  This  does  not  produce  alcohol,  except  to  a 
limited  exterit  under  special  conditions  not  known  to  exist  in  the  silo. 
It  is  therefore  not  true,  as  has  been  claimed,  that  the  so-called 
''  sweet  silage  ""  is  the  result  of  an  alcoholic  fermentation. 

Hot  silage. — The  hot  fermentation  which  often  takes  place  soon 
after  the  silo  is  filled  is  not  explained  fully  b}'  the  facts  at  hand  and 
demands  much  study.  It  is  not  due  to  yeast.  The  yeasts  can  not 
retain  their  activity  at  anything  like  the  temperature  attained,  which 
reac-hes  (;0°  C  (140°  F.)  or  higher.  Above  30°  C  yeast  loses  its 
lH)wer  of  growth  and  development  in  an  accelerating  ratio  as  the 
lieat  iucreases.  The  high  teiiiperature  seems  to  be  due  to  two  or  more 
species  of  bacteria  (rod-like  bacilli)  similar  to  those  which  appear  to 
cause  butyric  and  like  forms  of  fermentation.  At  least  two  species 
were  found.  They  thrive  in  newly  filled  silos  at  temperatures  from 
(■«0°  to  70°  C.  These  organisms  are  found  in  hot  silage  and  in  equally 
hot  uuuuire  piles.  They  are  anau'obic,  that  is  to  say,  they  do  not  need 
free  oxygen,  or,  in  other  words,  they  do  not  require  air  for  life.  Still 
thev  do  not  seem  to  cause  the  very  high  temperature  often  found  in 
the  >ilo  without  a  partial  supply  of  air.  The  high  temperature 
occurring  shortly  after  the  material  is  put  in  the  silo  does  not  destroy 
the  bactiM-ia  and  molds  which  later  cause  acid  fermentation  and 
putrefaction.  After  the  heating,  however,  the  silage  settles  and  the 
air  is  excluded.  The  initial  high  temperature  wiiich  these  bacteria 
induce  is  therefore  probably  most  serviceable  by  causing  this  closer 
l)acking  of  the  silage  and  the  exclusion  of  the  air.  rather  than  by 
killiuir  till'  gei-ms  of  other  ferments. 
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Fermentation  nt  loircr  temperature — Laeth-  and  aeetie  ferments — 
Derele>pment  etf  acidn  in  silage. — The  fernient  which  induces  the  for- 
mation of  acetic  acid  in  vinegar  and  that  which  canses  the  formation 
of  lactic  acid  in  milk  are  l)oth  active  in  the  silo.  Xeither  of  these 
can  grow  in  any  known  medium  at  a  temperature  above  47°  C. 
(117°  F.).  The  most  favoralile  temperature  for  the  former  seems  to 
be  about  38°  C.  (100°  F.),  and  for  the  hitter,  not  above  33°  C 
(98°  F.).  Both  ferments  are  aerobic.  /.  e.,  recjuiring  an  abundance 
of  air.  Thus  the  formation  of  vinegar  from  sugar  in  a  liquid  kept  in 
a  tight  barrel  is  ?\o\\.  l)ut  when  exposed  to  air.  it  goes  on  rapidly. 

Corn  stalks  as  cut  for  silage  contain  a  considerable  amount  of  acid, 
and  this  does  not  apjjear  to  decrease  during  the  fermentation  in  the 
silo.  They  also  contain  a  considerable  amount  of  sugar  which  is 
changed  to  acids  by  ferments.  The  hot  fermentation,  however,  pre- 
vents acidity  by  making  the  mass  more  compact  so  as  to  exclude  the 
air  which  is  necessary  to  the  activity  of  the  ferments. 

Sweet  silage. — Silage,  however  treated,  contains  the  acid  originally 
in  the  corn  stalks.  Sweet  silage  is  that  which  has  a  relatively  small 
quantity  of  acid  formed  by  fermentation.  AVhat  commonly  passes 
for  sweet  silage  is  not  always  the  same  thing.  It  may  be  obtained 
either  with  or  without  heat.  When  slow  filling  of  the  silo  with  con- 
sequent high  tiMUj^erature  is  relied  upon,  the  fermentations  are  very 
different  from  those  of  the  sweet  silage  obtained  without  heat.  By 
rapid  filling  and  close  packing,  especially  with  the  more  mature  and 
dry  corn,  the  mass  ren.iains  sweet,  because  little  fermentation  folloAVS. 
When  the  fermentation  is  depended  on  for  heat  there  is  more  loss. 

Results  of  chemical  investigations. — In  chemical  examinations  of 
silage  from  Burr's  AVhite  and  Burrill  and  Whitman  corn,  the  volatile 
acids  sejiarated  by  distillation,  and  formation  of  their  barium  and 
other  salts,  ranged  from  0.397  to  0.080  per  cent  of  the  Aveight  of  the 
silage.  A  rough  quantitative  determination  of  these  acids  in  one 
case  gave  about  70  per  cent  of  acetic.  18  per  cent  of  butyric,  and  2 
per  cent  of  valeric  acid,  with  other  acids  present  in  small  quantities. 
In  another  case  a  small  quantity  of  lactic  acid  was  found.  ]\Iannite 
also  occurred.  The  non-volatile  acids  varied  from  1.31  to  2.05  per 
cent.  Analyses  of  the  gases  in  the  silo  revealed  about  15  per  cent  of 
carbonic  acid  and  from  2  to  2^  ])er  cent  of  oxygen.  The  remainder 
w^as  supposed  to  be  mainly  nitrogen.  Analyses  of  samples  of  silage 
from  five  other  sources  gave  volatile  acids  ranging  from  0.024  to 
0.979  per  cent,  and  non-volatile  acids  from  0.330  to  1.767. 

Field  EXPr.Rnn-xTs  with  oats,  1888-89,  T.  F.  Hunt,  B.  S.  (pp. 
194-213). 

1.  Quantity  of  seed  per  acre. — Seven  plats  were  sown  two  years  wath 
from  1  to  4  bushels  per  acre.  2.  Compact  or  loose  seed  bed. — Four 
methods  of  pre])aring  the  seed  bed  are  compared,  ranging  from  very 
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coiapact  to  wry  loose.  3.  71/)ie  of  soirh>{/.  —Seed  was  SQ-vvn  at  inter- 
vals of  one  Aveek  fi-oni  April  0  to  27,  1888,  and  from  March  14  to 
April  25.  ISSl).  -i.  /)('/>f/i  of  sowing. — The  depths  varied  from  1  to 
C.  inches.  The  iiiiinlxM-  of  plants  growing  at  dirterent  dates,  yield  of 
grain  and  straw,  and  the  nnniber  of  shoots  and  heads  are  given  in 
tables.  .-).  Test  of  roriefies. — The  tests  included  twenty-nine  varieties 
obtained  from  seedsmen,  and  "  two  varieties,  AWlcome  and  common 
mixed  oats,  grown  some  years  with  good  results  on  the  University 
farms."  These  varieties  aiv  classified  as  very  early,  early,  niedinm, 
late,  and  very  late  maturing,  and  each  is  bi-ielly  described.  There 
aie  also  notes  on  the  vitality  and  purity  of  the  seed,  the  yield,  date 
of  rii)ening.  ]dumpn(>ss  of  berry,  color,  kind  of  panicles,  weight  of 
grain  per  bnsht'l.  weight  of  berries,  and  quality  as  indicated  by  the 
i-;;tio  of  kernel  to  l)erry  and  the  relationshi})  between  per  cent  of 
kernel  in  the  berry  and  the  weight  per  bushel,  the  color,  weight,  and 
])lumjjness  of  the  i)eri-y.  together  with  tabular  data. 
The  results  from  all  the  experiments  reported  are  thus  summarized : 

n)  In  18S8  tlie  largest  yield  was  produced  when  2^  bushels  i)er  acre  were 
sown;  in  1889,  when  3^  bushels  were  sown.  Both  years  considered,  the  yield 
was  related  to  the  quantity  of  seed  sown  from  most  to  least  as  follows :  3J,  4, 
3.  2h  2,  1^,  and  L 

(2)  A  medium  loose  seed  bed  gave  a  larger  yield  in  both  seasons  than  a  com- 
I)act  or  very  loose  seed  bed. 

(3)  Almost  without  exception  the  earlier  the  seeding  the  larger  the  yield 
ami  the  greater  the  weight  per  bushel.  Oats  sown  March  14.  1880.  yielded  half 
and  nearly  twiee  as  nui«-h  more  than  oats  sown  April  4  and  18.  respectively. 

(4)  Between  1  and  4  inches  in  depth  the  differences  in  yield  do  not  indicate 
with  certainty  th.-it  the  depth  of  sowing  affected  the  results. 

(5)  In  many  cases  varieties  of  oats  under  distinct  names  resemble  each 
other  so  closely  as  to  be  practically  identical. 

(C>)  Thirty-tlu-ee  plats,  including  varieties  under  thirty  names,  gave  the  rather 
low  average  of  41  bushels  per  acre.  The  largest  yield  was  54  and  the  least  30 
bushels  per  acre. 

(7)  There  was  an  average  of  sonn-wliat  less  than  2  p.)unds  (1.S4  pounds)  of 
straw  for  each  pound  of  gr;iin.  'I'lie  variation  in  tlie  yield  of  straw  was  a  little 
less  than  that  of  the  grain. 

(8)  The  following  varieties  gave  the  largest  yields,  in  the  order  named: 
Giant  Yellow  French.  Karly  Dakota  White.  Improved  American.  Japan.  White 
Bonanza,  and  American  ISanner;  while  Canadian  Black.  Virginia  Winter.  White 
Belgian,  Black  Tartarian,  .-ind  Texas  Kust-Proof  gave  the  ])oorest  yields. 

(9)  All  things  considered,  it  may  i>r.)l)al>ly  be  fairly  concluded  tliat  the  earlier 
ripening  varieties  were  the  more  desiralile. 

(10)  Neither  the  length.  ])lumpness.  or  weight  of  b(>rry.  nor  the  weight  per 
bushel  appreciablv  influenced  the  yield. 

(11)  The  white  varieties  were  considerably  superior  in  yield  and  weight  per 
bushel  to  the  black  and  dun-colored  varieties. 

(12)  The  varieties  with  closed  panicles  yielded  somewhat  better  than  those 
with  open  panicles. 

(  13)  The  average  i)er  cent  of  kernel  in  tl)e  berries  as  sown  was  (»!».()  per  cent, 
and  c,."».  1  per  cent  in  tiie  cro]).  The  largest  individual  difference  between  two 
Aarieties  w;is  111.:',  [ler  cent  in  the  seed  and  12.7  in  the  crop.     This  extreme  dif- 
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fereiioe  l)et\veen  two  varieties  would  make  a  difference  of  .^:i9,< lOO.OOO  if  applied 
to  the  annual  crop  of  the  United  States.  Differences,  not  beyond  control,  would 
jnake  a  difterence  of  g;8.()00,(t00  to  .$!).00(>.0(>0  in  the  annual  value  of  the  croj). 

(14)  Tbo^e  varieties  whicli  contained  the  hi^'lier  per  cent  of  kernel  in  the 
berry  of  the  seed  sown,  contained,  on  an  avei'age.  the  higher  per  cent  in  the 
crop  and  gave  the  larger  yields. 

(15)  On  the  whole,  it  is  doubtful  whether  there  was  any  relation  between  the 
per  cent  of  kernel  in  the  berry  and  the  weight  per  bushel,  the  color,  weight,  or 
plumpness  of  the  berry.  If  any  such  relation  existed,  those  varieties  with  long, 
slender  berries,  with  lighter  berries,  and  with  the  less  weight  per  bushel  yielded 
the  highest  per  cent  of  kernel. 

(16)  While  it  appeal's  from  the  data  obtained  that  it  is  especi.-illy  desirable  to 
sow  varieties  of  oats  whose  l)erries  contain  a  large  per  cent  of  kernel,  this  qual- 
ity, with  our  present  knowledge,  can  only  be  known  by  direct  determination. 

(17)  The  29  varieties  of  oats  procured  for  seed  from  the  leading  seedsmen  of 
the  United  States  ^^•ere  practically  free  from  foreign  seeds  and  other  imjjurities. 

(18)  On  an  average.  93  per  cent  of  the  berries  sprouted.  In  15  varieties  95  or 
more  i)er  cent  sprouted,  while  in  3  varieties  less  than  80  per  cent  sprouted. 

(19)  If  future  investigation  confirms  the  experiments  just  recorded,  the  prac- 
tical lesson  will  be  to  sow  as  early  as  practicable,  in  a  uiedium  loose  seed  bed; 
to  cover  well,  but  not  necessarily  deep ;  to  use  2A  to  3*  bushels  of  seed  per  acre; 
to  ascertain  the  power  of  sprouting  of  the  seed,  and.  if  low  and  it  is  necessary  to 
sow  it.  to  sow  proportionately  more;  to  sow  white  varieties  which  have  been 
found  through  a  series  of  years  to  produce  a  good  yield  with  a  high  percentage 
of  kernel  to  berry. 

INDIANA. 

Agricultural  Experiment  Station  of  Indiana. 

JhlKir/iifiif  of  I'lifdui-  I  jitn  I'sifif. 
Location.  La  Fayette.  Director.  Horace  E.  Stockluidge.  I'll.  D. 

BIJLLETIN  No.  2(;.  .JULY.  1889. 

Wheat  ru.<^t,  H.  L.  Bolley,  M.  S.  (pp.  5-19),  (illnstrated).— This 
article  opens  with  some  g-eneral  explanatory  notes  on  ftuigi  and  on 
the  lo^s  occasioned  by  ^vheat  rust  in  England  and  the  United  States, 
after  which  the  species  of  fungi  causing  rust  are  described  and  dis- 
cussed, W'ith  special  refei'ence  to  observations  by  the  author.  Condi- 
tions aifecting  the  development  of  rust  are  also  stated,  with  a  view  to 
suggesting  means  for  the  prevention  of  this  disease.  The  bulletin  is 
illustrated  with  cuts  made  from  original  drawings. 

The  annual  damage  to  wheat  from  rust  in  Indiana  alone  is  esti- 
mated to  exceed  $800,000.  Besides  the  direct  damage  rust  may  so 
weaken  the  plant  that  it  will  be  more  easily  injured  by  frost. 

Threa  species  of  fungi,  Pucehiia  grcmiims,  P.  coronata^  and  P. 
rvhif/o-rera^  may  cause  rust  on  wheat.  ''  The  last  two  species  do  not 
in  their  mature  form  rupture  the  surface  covering  of  the  plant,  but 
jDroduce  the  spores  {teleutosjwres)  under  the  ejDidermis,  and  are  there- 
fore less  easily  visible;  yet  their  development  is  none  the  less  exten- 
sive. xVll  three  of  these  species  are  also  common  to  oats,  barle3\  rye, 
and  various  of  the  grasses.  Many  grasses  are  also  subject  to  other 
sj)ecies  peculiar  to  themselves.     Every  farmer  has  in  these  rusts  dan- 
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ircroiis  foes  which.  \n  hen  coiKlitioiis  ai'c  favoraljlc,  very  materially 
rcihicc  the  yield  and  the  value  of  the  ('i-oi).'"  ^^Mleat  rust  belong.-:  to  a 
dixisioii  of  iMists  known  to  botanists  as  /icfrro'cmnal,  by  which  is 
meant  that  the  fungi  causing  these  rusts  de\elop  in  several  appai'- 
ently  distinct  stages  or  foi'nis.  one  of  which  appears  on  soma  ])lants 
very  dissimihir  to  tho--e  on  whicii  the  Hrst  form  develops.  In  the  first 
or  sunmier  stage  the  wheat-inist  fungi  jirodiice  what  is  called  "red 
rust."  which  may  tievelop  later  in  the  season  into  the  second  stage, 
know  n  as  "  l)hick  rust."  Black  rust  is  nnich  more  injurious  to  the 
crop  than  red  rusi.  Harly  ripening  varieties  of  wheat  may,  there- 
fore, escape  coinparatiAely  unharmed,  while  those  ripening  late  may 
be  l)adiy  damaged  by  the  rust.  Fi'om  the  spores  of  the  black  rust  is 
developed  a  third  form  of  the  fungus,  known  as  an  (vcidinm,  which, 
however,  does  n(»t  seem  to  be  .necessary  to  the  continuation  of  the  spe- 
cies, but  constitutes  a  side  form  whose  functions  are  not  yet  well 
understood.  The  o:cklia  do  not  grow  on  grain,  but  on  very  dift'erent 
plants,  "  For  Puccinia  f/iriminis  various  species  of  the  barberry  have 
been  determined  as  capable  of  bearing  the  alternate  form.  The 
buckthorns  of  the  genera  Rltdintins  and  Frmiyida  support  that  of  P. 
co)'0)i(it<( ;  and  the  aH-idium  of  P.  ruhh/o-rera,  the  rust  of  which  is 
undoul)tedly  the  one  most  prevalent  on  wheat  in  Indiana,  has  been 
found  to  grow  upon  various  sj^ecies  of  the  borage  faiuily,  such  as  the 
common  hound's-tongue  (Ci/rtof/Io.'-fsi/ni  ojp'cr,iale) ,  a  roadside  Aveed 
in  the  older  sections  of  the  comitry." 

Observations  made  by  the  author  seem  to  show  that  one  species 
{P.  ruhif/o-rcra)  of  wheat  rust,  in  its  uredo  (red)  stage,  is  able  to 
pass  the  winter  in  the  tissues  of  the  natural  Avheat  plant,  and  to  de- 
^'elop  with  great  rapidity  early  in  the  spring.  Among  the  conditions 
ati'ecting  the  development  of  rust  the  following  are  mentioned : 

"  In  warm  weather  any  conditions  of  the  soil  or  atmosphere  which 
tend  to  keep  the  Avheat  leaves  constantly  wet  are  conducive  to  the 
rapid  spread  of  the  disease.  Low-lying,  rich  soils  are  most  subject 
to  the  disease.  Xo  variety  of  Avheat  is  known  to  be  nist-joroof,  yet 
some  possess  greater  powers  of  resistance  than  others,  Fulcaster, 
Egyjitian,  and  Dietz  Longberry  are  specified  as  among  the  resistant 
varieties.  Though  not  proved,  an  excess  of  nitrogen  in  the  soil  is  to 
be  considered  i)r()bably  as  liable  to  produce  wheat  easily  affected  by 
rust.  If  fertilizers  are  to  be  applied  to  such  lands,  those  containing 
only  inorganic  elements  are  most  advantageous  so  far  as  immunity 
against  rust  is  concerned.  In  districts  liable  to  severe  visitations  of 
the  disease  e-.trly  i-ipeiiing  wheats  ai'e  to  b"  pi\>feri-e(|. 

"Although  the  spores  of  the  red  I'ust  are  formed  most  abundantly 
in  the  spring  and  early  summer,  they  are  also  developed  until  late  in 
autumn  upon  various  grasses,  and  may  be  wafted  by  winds  to  the 
young  wheat.     Voltmteer  growths  of  wheat  upon  old  stubble  fields 
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furnish  2:ood  hosts  upon  which  the  formation  of  these  spores  may  be 
continued   throughout   the   summer,  and  hence  should  be  pastured 
down  or  otherwise  removed  the  same  as  other  weeds." 
BULLETIN  No.  27,  AUGUST,  1SS9. 

Field  experiments  with  wheat,  W.  C,  Latta,  M.  S.  (pp.  3-l'2). — 
Gom'paTison  of  nnrieties. — Twenty-three  ^^arieties  were  compared. 
Data  as  to  the  produce,  time  of  ripening-,  hardiness,  strength  of  straw, 
whether  bearded  or  smooth  chali',  color  of  chalf  and  grain,  and 
weight  of  measured  bushel  of  grain,  are  given  in  tables.  In  1888 
Egyptian,  Micliigan  Amber,  and  Velvet  ChalT  gave  the  largest  yields; 
in  1889,  Egyptian,  Golden  Cross,  and  liaub's  Blaciv  Prolific  were  the 
most  i^roductive.  Golden  Cross  and  Sibley-s  Imperial  are  thought 
to  be  identical,  as  are  also  Mealy  and  Brown  Smooth  Velvet  Chaff. 
Ked  Fultz,  (xerman  Emperor,  and  Michigan  Amber  are  much  alike. 

Qiunifltij  of  i<eed  to  the  acre. — ''  Experiments  to  ascertain  the  most 
desirable  rate  of  seeding  have  been  conducted  six  years  on  ground  of 
aA'erage  fertility,  well  j^repared  and  naturally  drained,  and  with 
good  seed  drilled  in  without  fertilizers,  in  the  last  third  of  Septem- 
ber." From  2  to  S  pecks  of  seed  per  acre  have  given  an  average 
yield  of  18  to  31  bushels  during  five  years,  the  yield  increasing  steadily 
with  increased  thickness  of  seeding.  '"  The  evidence  steadily  accu- 
mulates in  favor  of  thick  seeding.  For  rates  higher  than  O  j^ecks 
the  increase  in  yield  is  slight,  but  enough  to  justify  the  extra  amount 
of  seed  required."  '"  For  lands  in  average  condition  I  would  not 
reconnnend  less  than  0  jjecks  per  acre,  and  doubt  not  that  in  many 
cases  thicker  seeding  would  give  better  results." 

B)oadcast  (lud  drill  seeding. — The  results  of  four  trials  (1881-88) 
of  broadcast  and  drill  seeding  are  given  in  a  table.  The  yield  of 
drilled  plats  averaged  -24.12  bushels,  that  of  broadcast  plats,  10.65, 
making  the  gain  from  use  of  the  drill  7.17  bushels  ])er  acre.  The 
broadcast  plats  were  damaged  most  in  Avinter,  much  of  the  seed  being 
left  too  near  the  surface  and  the  roots  being  thus  exposed  by  rain. 
In  the  case  of  the  drilled  wheat  the  rain  covers  \\\)  the  exposed  roots. 
"  The  superiority  of  the  drill,  at  least  on  the  compact  though  natur- 
ally drained  soil  of  the  vStation  farm,  is  plainly  manifest."" 

Large  and  small  seed. — Seeds  which  passed  through  the  seed  screen 
of  a  fanning  mill  were  classed  as  *'  small,"  those  which  did  not  pass 
through  as  ''  large."  Large  and  small  seeds  were  sown  side  by  side 
at  the  same  rate.  6  jiecks  per  aci*e.  The  result  was  inconclusive,  but 
the  experiment  will  be  rejDeated. 

ConthtuoHS  grain  growing  rs.  rotation  eropping. 

Two  series  of  experiments  were  l)e.t,'uu  in  ISSO  to  determine  the  effect  of  grass 
on  tbe  yields  of  grain  crops  in  a  rotation  involving  both.  In  one  series  there 
are  no  grass  crops,  but  wheat  is  grown  every  year  on  some  plats,  and  every 
second  year  on  other  plats  in  alternation  with  both  oats  and  corn.  A  second 
series  is  devoted  to  three  rotations,  five,  six,  and  seven  courses,  respectively, 
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each  of  which  involvos,  iiiiioug  other  ci'oj's.  one  of  whent  aTid  two  of  grass  (tini- 
otliy  and  chjver)  hi  the  rotation.  The  entire  crop  of  gvain.  straw,  stalks,  hay, 
cli-..  has  htvii  i-cniovcd  in  cvciv  case.  Xo  manure  lias  liecn  vised  on  either  series 
lor  nine  years  at  least,  and  i)rol)ahly  not  tor  a  ninch  longer  time.  In  all  respects, 
except  the  order  id'  cropping,  the  treatment  of  the  two  series  has  heeu  exactly 
the  same.  <irass  and  clover  tiierefore  constituted  the  essential  difference 
lietweeii  the  series. 

The  avei-ng-c  yield  per  acre  for  the  hist  three  years  has  been  as  fol- 
h)\vs:  "First  series,  grain  ci'ojjs  only.  10.7  hnsliels:  second  series, 
ivrain  and  grass  crops,  15..")  bushels:  gain  from  rotation  cropping,  4.8 
bushels."  The  yiehls  of  corn  and  oats  also  show  the  benefit  of  rota- 
tion.   TJie  snial]n(>ss  of  the  yiekls  is  due  to  the  absence  of  manure. 

S(/f/ffe-stlons  to  ir'K'dt  f/roicei's. — The  following  practical  sugges- 
tions are  based  on  the  (experience  with  wheat  at  the  Station: 

••  (1)   Sow  less  wheat;   grow  more  grass  nnd  better  live  stock. 

"  (*2)  Select  a  hardy,  prolific  wheat,  adapted  to  vour  soil,  and  stick 
to  it.  (live  it  good  treatment  and  it  will  not  •run  out."  Sow  not  less 
than  G  pecks  of  sound  seed  to  the  acre. 

"(8)  Plow  wheat  ground  early  and  harrow  immediately.  You  caii 
thus  more  easily  and  more  thoroughly  pulverize  the  soil. 

•■  (4)  If  ground  breaks  up  cloddy,  use  heavy  roll,  alternating  with 
some  form  of  harrow  or  cultivator  that  will  bring  clods  to  the  surface. 

"  (;■))  If  manure  or  fertilizers  are  used,  mix  thoroughly  with  soil 
in  every  case.  Use  only  rotted  manure,  if  any,  and  a])ply  after  plow- 
ing.   Reserve  the  fresh  manure  for  the  corn  crop. 

"  (G)  Before  trying  a  fertilizer  get  the  experience  and  achice  of 
farmers  whose  soils  are  similar  to  your  own. 

•*  (7)  Test  the  untried  brands  carefully,  in  a  small  way.  before 
deciding  upon  their  extensive  use.  This  is  the  best  coiu'.se.  for  even 
the  highest  grades  often  act  very  differently  on  different  soils. 

*'  (8)  Adopt  a  rotation  of  cro])s  suited  to  your  soil  and  needs.  It 
will  (1)  increa.'^e  the  yield  and  imjji-ove  the  quality  of  your  crops; 
(■2)  enal)le  you  to  take  l)etter  care  of  your  live  stock;  (:>)  prevent 
serious  insect  de))redati()ns  and  fungous  diseases;  (4)  imi)rove  your 
soil  and  make  it  more  lasting,  and  (."))  put  money  in  your  pocket. 

"•  (D)  Px'ar  in  mind  that  soils  and  climate  viwy  greatly  in  different 
localities  and  that  these  potent  factors  in  crop  ])roduction  will  ver}^ 
materially  affect  the  results  of  your  work.  Therefore  study  youi*  local 
conditions,  and  intelligently  a[)ply  the  lessons  of  this  bulletin  only  so 
far  as  they  may  be  suited  to  your  needs  and  surroiuidings." 

\\'<<i//irr  suiniind')/  from  ffuiv  1,  ISiSS,  to  June  80,  1889. 
rdid.irnx  no.  2s.  SKrxKMr.ER.  isso. 

S^IIT  (IF  WIIKAT  A.NU  OATS.  J.   V.   AltTIll  1!.  D.   Sc.    (  p]).   8-28).    (  illus- 

ti'ated). — This  is  a  us-.^ful  summary  of  what  is  k'nown  on  this  subject 
with  practical  directions  to  aid  farmers  in  combating  the  evil.  Both 
lilack  and  stinking  smut  are  discussed,  but  chiefl}^  the  latter.     Indeed 
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the  bulletin  was  written  "  to  meet  the  demand  for  information  in  the 
northern  part  of  Indiana.  A\here  there  has  been  a  very  unnsnal  loss  of 
wheat  in  the  ero])  just  liai-vested  on  account  of  stinking  smut." 

StinJilng  smut  (TiJIefia  la^vis,  Kuehn,  T.  foefens,  Ravenel)  (pp. 
3-19). — There  was  a  serious  outbreak  of  this  disease  in  La  Grange 
County,  Tnd.>  in  1880.  In  one  field  examined  hy  the  author  more  than 
oO  per  cent  of  the  croj)  was  lost  by  reason  of  the  smut.  The  subject  is 
treated  under  the  following  heads:  Amount  of  loss,  description  of  the 
fungus,  early  oj^inions  regarding  it.  external  character,  name, 
growth,  and  rei^roduction,  attack  and  spread  of  the  disease,  natural 
checks  to  increase,  nature  of  the  inju.rv.  remedies  and  precautions, 
Tavo  forms  of  stinking  snnit  are  known.  Tillcthi  tr'tfici,  common  in 
Europ:',  esi^ecially  in  tlie  British  Isles,  and  Tilletia  heris,  or  foetens, 
Avhich  is  the  j:)revaiHng  form  in  tliis  country.  The  spores  of  the 
former  are  round  and  minutely  roughened,  while  those  of  the  latter 
are  rather  larger,  irregular,  and  entirely  smooth.  This  distinction 
can  be  observed  only  with  the  microscope.  The  author  believes  that 
the  name  TUleti((  foetens  should  be  adopted  as  the  one  printed  first  by 
Ravenel  in  I860.*  The  disease  does  not  spread  from  plant  to  plant 
or  frorii  field  to  field  while  the  crop  is  growing,  but  the  infection 
takes  jdace  at  the  time  the  seed  sprouts. 

Sporos  of  tlie  fuu,i;us.  which  are  very  nearly  or  quite  in  contact  with  the  germ 
end  of  the  wheat  grain,  or  touching  the  young  plantlet  between  its  attachment  to 
the  seed  and  the  tirst  joint,  can  grow  into  the  tender  tissues  of  the  plant  as  the 
seed  sprouts,  and  drawing  nourishment  from  the  .iuiees  develop  along  with  the 
wheat,  and  finally  ])roduee  spores  in  the  kernels.  A  single  spore  may  thus  cause 
all  the  heads  of  a  stool  of  wheat  to  snait. 

The  spores  are  either  in  the  soil  or  are  sown  with  the  seed.  Great 
care  must  therefore  be  taken  to  sow  clean  seed.  A  single  smutted 
kernel  may  contain  several  million  spores,  and  if  this  kernel  is 
crushed  in  a  bin  of  seed  wheat  and  the  spores  thus  distributed  the 
crop  produced  from  such  seed  would  prol3al)ly  be  very  largely  ruined. 
The  disease  may  also  be  conveyed  to  the  seed  through  a  thrasher, 
fanning-mill,  seeder,  bin,  or  sack  which  has  been  used  about  smutted 
Avheat  and  not  properly  cleansed  afterwards.  It  is  also  probable  that 
the  spores  of  wheat  snmt,  like  those  of  corn  smut,  retain  their  germi- 
nating power  in  the  manure  dropped  by  animals  fed  on  smutted 
wheat,  and  such  manure  should,  therefore,  not  be  used  in  the  wheat 
field.  "  When  kept  dry  the  spores  retain  their  power  of  germina- 
tion two  or  three  years,  or  even  longer,'''  but  tinder  the  conditions 
found  in  the  field  prol)ably  not  over  two  years.  Insufficient  moisture 
in  the  soil  and  resistant  varieties  of  wheat  seem  to  be  among  the 
riatural  checks  on  the  increase  of  this  disease.  "  Where  there  is 
danger  of  infection  do  not  sow  wheat  on  wet  or  insufficiently  drained 

*  See  Ravenel,  Fungi  Carolinian!  Exsiccati,  Y.  1860,  No.  100. 
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land  ;iiul  use  a  varii'tv  of  wheat  least  atlccted  l)y  smut."'  Ivotation 
of  crops  will  do  much  toward  clcauing  a  soil  that  has  become  infected 
with  smut.  •'  Do  not  follow  smutted  wheat  with  wheat  again  for 
one.  or  hetter  still,  foi'  two  years."  Various  fungicides  have  been 
used  to  purify  seed  wheat  infected  with  snnit.  Sul])hate  of  copper 
(blue  vitriol )  is  now  largely  nsed  for  this  puri)0se.  Different  methods 
for  its  application  are  explained  in  the  bulletin,  but  the  author  advises 
to  thoroughly  wet  the  smutted  seed  "  with  a  solution  of  bine  vitriol, 
using  one  })ound  or  more  to  a  gallon  of  water,  and  either  soav  damp  or 
first  dry  with  ])laster  or  slaked  lime."  Xo  remedy  can  be  nsed  after 
the  grain  is  sown,  but  "  clean  seed  upon  a  clean  field  will  result  in  a 
clean  croi).""  To  prevent  smut  on  wheat  "  costs  not  a  fraction  of  the 
trouble  or  expense  that  it  does  to  remove  the  Colorado  beetle  from 
potato  vines."  while  inattention  to  this  disease  may  result  in  loss. 

BJnck  s/n  xt  ( Ustilago  segetum)  (pp.  19-23) . — This  smnt  is  odorless, 
not  very  conspicuous  in  the  field,  and  does  not  show  in  the  thrashed 
grain.  For  these  reasons  a  loss  of  even  10  per  cent  of  the  crop  rarely 
attracts  attention  or  comment.  Black  smnt  is  more  common  than 
stinking  smnt,  and  attacks  wheat,  oats,  barle_y,  and  rye.  Essentially 
the  same  means  shoidd  be  taken  to  keep  a  farm  free  from  black  smnt 
as  Avere  recommended  in  the  case  of  stinking  snnit,  but  when  blue 
vitriol  is  nsed  as  a  fungicide  for  black  smut,  grain  Avith  hulls,  like 
oats  and  barley,  should  be  soaked  longer  than  Avheat. 

BULLETIN  No.  29,  DECEMBER,  1889. 

Grasses  of  Indiana,  J.  Troop,  M.  S.  (pp.  ,5-44)  (illustrated). — 
This  contains  brief.  i)ppu]ar  descriptions  of  128  species  in  50  genera 
of  grasses  found  in  Indiana.  The  descriptions  are  illustrated  with 
19  plates  taken  from  the  Reports  of  the  United  States  Department  of 
Agricultiu'e,  and  Professor  Real's  "'Grasses  of  America." 

IOWA. 

Iowa  Agricultural  Experiment  Station. 

]hj)(irliiiiiit  of  lotia  State  College  of  Af/rieiiJtiire  (lud  Meehaiiic  Arts. 
Location.  Ames.  Directoi',  R.  P.  Speer. 

BULLETIN  No.  6,  AUGUST,  1889. 

Exi'KRiMKNT  Station  avheat  ano  oats  in  1889,  R.  P.  Si'eer  (pp. 
199-203). 

^Vheaf. — From  the  effect  of  rust.  l)light.  chinch-bug.  deterioration 
of  the  soil,  and  other  causes,  the  wheat  cro]i  in  Iowa  has  declined  from 
an  average  of  20  to  'Mi  l)ushels  ])er  acre  twenty  years  ago  to  not  more 
than  half  that  amoinit  now.  I'he  peojtle  of  Iowa  are  compelled  to 
send  to  Minnesota  and  Dakota  for  large  ([uaiuities  of  breadstuffs. 
The  Iowa  Station  is.  therefore,  endeavoring  to  find  hardier  and  more 
productive  varieties  of  Avheat  which  may  be  profitably  grown  in  that 
State.     In  1888  rust  and  blight  rendered  the  experiments  Avith  tAvelve 
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varieties  of  no  avail,  and  the  same  was  largely  true  in  the  case  of  six 
varieties  planted  in  1SS9.  Velvet  Chaif  Blue  Stem  and  Saskatcha- 
wan,  however,  gave  large  yields  and  were  only  slightly  injured  by 
rust.  It  is  thought  that  drainage  and  the  growing  of  clover  in  tlie 
wheat  fields  will  be  decidedly  beneficial. 

Oats. — Fifteen  varieties  sown  broadcast  produced  larger  yields  and 
Avere  less  injured  by  rust  and  blight  than  the  same  varieties  planted  in 
rows  3i  feet  apart.  Prize  Cluster,  Everett,  and  Salzer's  White 
Bonanza  are  especially  reconnnended  as  desirable  varieties. 

Fej:dixg  expf.rimemts  avith  steers,  G.  p].  Patrick,  M.  S.,  and 
L.  P.  S:*[iTH,  M.  S.  (pp.  205-289).— Made  l)y  the  farm  department 
of  the  College  and  the  Station,  who  divided  the  expense. 

The  objects  aimed  at  were  (1)  to  compare  the  feeding  value  in  fat- 
tening of  timothy  hay,  corn  fodder,  corn  silage,  and  sorghum  silage  as 
coarse  foods,  and  corn-and-cob  meal  and  bran  as  grain,  one  or  more 
kinds  of  coarse  food  being  used  with  one  or  more  kinds  of  grain  in 
each  raticm;  (2)  to  compai-e  corn-and-cob  meal  with  whole  corn,  and 
(3)  to  compare  cost  of  outdoor  with  that  of  indoor  an  inter  fattening. 
Twelve  steers,  divided  into  six  lots  of  two  each,  were  fed  during  three 
periods  of  four  or  five  weeks.  The  reasons  for  so  large  an  experiment 
with  ro  few^  animals  are  given,  one  being  ''  that  practical  problems  in 
farming  are  many,  and  farmers  Avant  facts  on  as  many  of  them  as  pos- 
sible and  as  soon  as  possible."  The  sources  of  error,  Avhich  included 
marked  dilferences  in  the  animals,  evidently  due  to  indiAdduality, 
are  discussed  and  the  etfects  to  coimtei'balance  them  explained.  The 
residt-i  are  stated  in  detail  in  eleA\>n  tables.  The  conclusions,  Avhich 
of  course  need  verification  by  further  experimenting,  are  as  folloAVs: 

(1)  With  corn-and-cob  meal  as  the  only  grain  of  the  ration,  corn 
fodder  proved  more  ])rofitable  as  the  sole  coarse  fodder,  than  timothy 
hay,  corn  silage,  or  sorghum  silage  (both  the  last  named  being  acid, 
not  "  sweet "). 

(2)  ITnder  the  same  conditions,  timothy  hay  proved  more  profitable 
tlian  did  the  silage  with  most  animals.  The  tAvo  steers  Avhich  did  so 
poorly  Avith  silage  as  the  sole  coarse-fodder  ration  ate  it  Avith  evident 
relish  as  a  part  of  more  varied  rations. 

(3)  No  dift'erence  could  be  detected,  Avith  anything  like  cei'tainty. 
between  corn  silage  and  sorghum  silage  as  regards  feeding  value. 
The  fact  that  tAvo  of  the  four  silage-fed  steers  did  not  relish  their 
food  rendered  any  just  comparison  impossible. 

(4)  The  addition  of  timothy  hay  to  a  I'ation  consisting  of  corn- 
and-cob  meal  and  corn  silage  materially  reduced  the  cost  of  the  gain 
made.  With  the  same  addition  to  rations  of  coi'u  fodder  and  corn- 
and-cob  meal  or  shelled  corn  the  reduction  in  the  cost  of  gain  Avas 
no  more  than  could  reasonably  be  ascribed  to  the  Avarmer  Aveather  of 
the  period  Avheji  the  timothy  was  fed. 
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(.■))  A  varied  ration,  consist ini!;  of  ^vhoat  bran,  corn-and-cob  meal, 
coi'ii  f(»(]d('r.  timothy  hay.  and  either  sihiiio  or  mangels,  produced  gain 
much  more  cheaijly  (haii  \vas  done  by  corn-and-cob  meal  and  timothy, 
or  by  corn-and-cob  meal  and  silage.  It  was  not  compared  directly 
with  either  the  slielled  corn  and  corn  fodder  or  the  corn-and-cob  meal 
and  corn-foddei-  ration;  and  to  draw  conclusions  from  indirect  com- 
parison would  in  this  instance  be  unsafe,  because  the  effect  of  the  dif- 
ferent feeds  which  the  animals  had  received  during  the  previous 
period  can  not  be  measured. 

(G)  Shelled  corn  ])roduced  gain  uiore  chea]ily  than  did  the  same 
value  of  corn-and-cob  meah 

(7)  Outdoor  fattening  was  found  considerably  more  expensive 
than  indoor  fattcMiiug.  so  far  as  cost  of  food  is  concerned,  even  during 
the  exceptionally  mild  winter  of  1888-80. 

A  new  form  of  recording  desk  (pp.  237-2:51)). — A  modification  of 
the  recording  desk  described  in  Bulletin  No.  4  of  the  Minnesota  Sta- 
tion is  explained  and  illustrated.  The  purpose  of  the  modification  is 
to  expose  more  of  the  record  to  view  at  one  time.  This  is  done  by 
passing  the  paper  under  a  piece  of  stout  glass  tubing  and  upward  to 
a  second  roller  j^laced  about  eighteen  inches  above  the  top  of  the  desk. 

Food  habits  of  the  strh^ed  prairie  squirrel  (Spermophilus 
13-LixEATUs),  C.  p.  Gillette,  M.  S.  (pp.  240-244). — Examination  of 
the  contents  of  the  stomachs  of  more  than  twenty  of  these  squirrels 
indicated  that  injurious  insects,  especially  cut- worms,  web-Avorms, 
and  grasshoppers,  constituted  a  large  proportion  of  their  food  and 
were  preferred  by  them  to  grass,  clover,  and  other  green  stuffs.  It  is 
inferred,  therefore,  that  lawns,  meadows,  and  pastures  are  benefited 
by  the  squirrels,  and  that  if  some  method  could  be  devised  to  prevent 
their  digging  up  the  corn  after  it  is  planted  they  would  prove  a 
decided  help  in  keeping  worms  from  injuring  corn. 

BULLETIN   No.  7.  NOVEMBEIt,  18S0. 

Experiments  with  corx,  R.  P.  Speer  (pp.  247-260)  .—This  con- 
tains notes  on  methods  of  preparation  of  the  soil  and  cultivation  of 
the  crop,  the  working  of  different  cultiA'ators,  subsoiling,  surface  til- 
lage, drainage,  and  the  action  of  manures.  The  characteristics  of 
several  different  varieties  of  corn  are  discussed  at  some  length,  with 
observations  on  the  effects  of  cross-fertilization,  especially  as  seen 
in  experiments  at  this  Station.  The  results  of  experiments  in.  1888 
(See  liulletin  No.  2  of  Iowa  Station)  with  reference  to  the  tassels, 
silks,  and  blades  of  different  kinds  of  corn,  which  have  been  verified 
in  1889,  are  stated  to  be  as  follows : 

(1)  Tbe  tassels  and  the  silks  of  priinary  oars  appear  generally  about  the  same 
time. 

(2)  The  upper  central  spikes  of  the  tassels  shed  their  pollen  usually  about 
twenty-four  hours  before  the  pollen  of  their  lateral  spikes  is  ready  to  fall. 
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(3)  The  first  silks  which  protrude  through  the  luislvs  are  from  the  lower  ends 
of  the  ears  and  che  silks  above  them  follow  gradually  until  all  are  exposed. 

(4)  Usually  tweuty-four  hours  elapse  before  silks  are  in  a  receptive  condition, 
after  their  first  ap])earance. 

(5)  Generally  the  silks  at  the  tops  of  ears  are  from  two  to  five  days  later  in 
appearing  through  the  husks  than  the  lowest ;  but  frequently  the  upper  silks  are 
not  more  than  twenty-four  hours  later  in  appearing  than  the  lowest,  and  some- 
times they  are  ten  days  later. 

(6)  When  the  lowest  silks  appear  four  or  five  days  before  tJiose  at  the  upper 
ends  of  ears,  the  lower  grains  of  corn  will  be  old  enough  and  sufficiently  strong 
to  rob  the  younger  and  weaker  upper  grains,  and  cause  them  to  die  from  starva- 
tion. Therefore,  when  there  are  such  differences,  the  ears  v,  ill  not  be  properly 
filled  at  their  upper  ends ;  but  when  the  difference  amounts  to  only  twenty-four 
hours  or  less,  the  ears  will  be  as  fully  developed  at  their  upper  ends  as  at  their 
lower  ones. 

(7)  When  well  grown,  the  best  corn  for  Iowa  will  not  exceed  9i  feet  in  height, 
its  ears  will  be  3i  feet  from  the  groimd,  and  each  of  its  stalks  will  have  thirteen 
blades. 

P'ifteen  varieties  of  dent,  two  of  flint,  and  tw.elve  of  sweet  corn  Avere 
grown  at  the  Station  in  1889.  Learning  and  Edmnndson  are  consid- 
ered "  the  most  valnable  of  all  the  kinds  we  have  tested  for  Iowa,"  the 
latter  being  esi^ecially  adapted  to  the  northern  part  of  the  State. 
King  of  the  Earlies  is  also  favorably  regarded.  The  characteristics 
of  ears  of  different  varieties  are  illustrated  in  the  plates  accompany- 
ing this  article.  In  the  author's  opinion,  the  variety  which  is  wanted 
for  central  Iowa  nnist  complete  a  season's  growth  in  one  hundred  and 
fifteen  days  of  ordinary  summer  weather.  In  addition  to  the  charac- 
teristics mentioned  '*  it  should  have  well-developed  blades  on  the 
points  of  its  husks,  and  long  ears,  having  thirty  ro-ws  of  deep  grains 
on  each  ear,  and  the  ears  should  be  equally  large  at  lioth  ends  and 
show  no  missing  trains."  ""  It  is  not  safe  to  plant  corn  in  Xorthern 
Iowa  which  will  not  ripen  by  the  10th  of  Septemltei',  and  for  Cen- 
tral Iowa  it  should  not  l)e  more  than  five  days  later." 

Millets,  buckwheats,  and  the  neav  prolific  t.'^ee  beax,  R.  P. 
Speer  (pp.  2Gl-'2():i)- — This  contains  notes  on  varieties  of  millet  and 
Ijuckwheat  and  on  the  new  ))rolific  tree  l)ean.  The  need  of  care  in  the 
selection  of  seeil  is  emphasized.  The  new  i^rolific  tree  bean  has  been 
found  to  be  jjreferable  to  the  common  navy  bean  during  the  two  years 
in  which  coin])arative  tests  have  been  made  at  this  Station. 

Sugar  experiments,  R.  P.  Speer  (pp.  -26-1-269). — An  account  of  an 
inconclusive  experiment  to  test  the  Jenning's  process  of  making  sugar 
from  sorghmn.  The  failure  to  make  sugar  in  this  case  is  stated  to  be 
"  because  we  were  not  ready  for  work  when  the  sorghum  was  ripe,  and 
because  the  greater  part  of  the  cane  which  we  Avorked  contained  only 
from  6  to  10  per  cent  of  sucrose."  '"  Our  experience  this  year  proved 
that  there  is  much  to  be  learned  in  the  sorghum  fields  as  Avell  as  the 
factories."  The  author  is,  hoAveA'^er,  confident  that  the  making  of 
sugar  from  sorghum  by  the  diffusion  process  Avill  yet  become  a  lead- 
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iiii>-  iiidiistiy  ill  si'vcral  of  the  Western  States,  and  is  an  advocate  of 
the  establishment  of  small  factories. 

CODLINC;    3I()TII     KXPKIU'MKXTS,    C     I*.     ( i  ir.I.KTTi:,     iM.     S.     ( p[).     '270- 

'2S0). — Thi-;  is  a  rccdrd  of  an  experiment  at  this  Station  in  1889,  on 
thii'teen  I)iicl)es>  a|)|)l('-trecs.  with  the  following  insecticides,  for  the 
codliiiii"  niolh  :  A  (\\-y  luixtui'c  of  Paris  o-rceii  and  })laster  (1  poinid  of 
(he  foniicr  lo  Kmi  pounds  of  the  latter)  ;  a  solution  of  London  puri)l(' 
(1  pound  to  I'J.s  oallons  of  water):  carholi/ed  plaster  (1  pint  of 
cruile  ("irl)olic  acid  to  IMO  pounds  of  connnon  land  plaster).  Four 
trees  were  used  as  checks.  /'.  ,  .,  were  not  treated  with  any  insecticide. 
When  the  results  were  reckoned  up  in.  the  orcjinary  Avay  it  a])peared 
tha.t  •■  tile  Paris  areen  and  plaster  application  saved  Dl  per  cent,  the 
London  ])urple  (is  per  cent,  and  the  carbolized  plaster  31  per  cent  of 
the  frnit.  which  would  lia\'e  been  wormy  in  the  absence  of  an\^  treat- 
ment."" 'i"he  autlioi-  would  not  recommend  the  carbolized  plaster,  even 
if  better  results  wei-e  obtained  from  its  use,  because  '*  it  does  not  kill 
the  insect  in  any  of  its  stages,  but  simply  drives  the  moths  to  seek 
the  fruit  of  neighboring  trees  on  which  to  deposit  their  eggs."" 

The  fact  that  "  excei)t  in  northern  latitudes,  where  the  insect  is 
single  brooded.""  the  ordinary  method  of  estimating  the  results  of 
such  experiments  gives  too  snnill  percentages  of  fruit  saved,  is  dwelt 
u|)on  at  couhiderable  length.  The  author  holds  that  "in  order  to 
estimate  the  actual  protection  obtained,  the  counts  for  the  two  broods 
nnist  be  kept  separate.""  In  this  wav  alon(>  will  proper  account  be 
taken  of  '*  the  great  number  of  eggs  that  will  be  laid  upon  the 
sprayed  trees  liy  moths  flying  in  from  the  checks,  i.s  well  as  the 
>niallei-  number  of  egus  which  will  be  laid  on  the  ch'^cks,  because  of 
the  great  nuiulx'r  of  larva-  of  the  first  brood  destroyed  on  the  treated 
trees  in  their  ^"icinity.""  Tables  are  given  in  which  approximate 
data  for  tlie  two  !)roods  in  the  expei-iment  reported,  are  recorded 
separately. 

Nkw  (  vMni).i;,  C\  1*.  (iji.i.K/iTi:.  ^I.  S.  (pp.  :ibJ-L!8r)). — Notes  on 
live  s])ecies. 

The  hog  i.oisk  (  ILkmatoi'jxi  s  sirs),  (\  V.  GiLLF.rTE,  M.  S.  (pp. 
i28(i--28S)). — An  a<-count  of  a  successful  ex})eriment  in  bpraying  lousy 
pigs  with  kei'osene  emulsion. 

Tin;  CuiAAMK  viXEV.MM),  J.  L.  P)i  1)1),  :\L  II.  (  PI).  -JDO.  -j!*)!).— Twelve 
year.-"  experience  has  confirmed  the  author"s  oj^inioii  that  I'oot  killing 
of  young  grape-vines  may  be  prexcnteil  "  by  setting  the  plants  in  the 
bottom  of  holes  18  inches  deep.""  The  varieties  in  this  vineyard, 
Avhieh  liave  fruited  regularly  and  endured  drought  best,  are  Concord. 
AVorden.  Moore's  Karly.  Draciit  Aml)er.  Telegraph,  and  Cottage. 
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KAXSAS. 

Kansas  Agricultural  Experiment  Station. 

Dcpiniiiiciit  of  Kansas  state  Afirivultiira]  ('(jUegr. 
Location,  Manhattan.  Director,  E.  M.  Sheltoii.  M.  S. 

BULLETIN  No.  7.  -JULY.  ISSO 

Experiments  with  avheat,  E.  ^I.  Shelton,  M.  S.  (pp.  77-87).— 
The  description  of  these  is  prefaced  by  a  brief  argument  in  favor  of 
wheat  raising-  in  the  State,  in  which  it  is  urged  that  "  Avheat  raising 
upon  a  htrge  scale  and  carried  on  as  a  specialty  deserves  condemna- 
tion in  Kansas  as  elsewhere:  l>ut  when  the  crop  is  grown  as  part  of 
a  system  in  alternation  with  corn,  oats,  grass,  and  other  crops,  it  is 
almost  certainly  a  profitable  one  to  the  farmer."  On  the  College 
farm  the  average  yield  for  sixteen  years,  including  three  total  fail- 
ures, has  been  18J  bushels  per  acre,  and  the  average  selling  price  80 
cents  per  bushel.  The  acreage  of  this  staple,  however,  has  been  sub- 
ject to  wide  fluctuations,  and  since  the  short  crops  of  1885,  1886,  and 
1887,  vrheat  in  many  counties  of  the  State  has  ceased  to  be  promi- 
nent as  an  agricultural  product.  To  the  objection  that  wheat  fur- 
nishes shelter  and  support  to  chinch-bugs  early  in  the  season,  enabling 
them  to  pass  directly  fi'om  the  wheat  to  the  adjoining  fields  of  corn 
and  oats,  it  is  replied  that  this  danger  has  been  greatly  overestimated ; 
that  in  sixteen  years  no  corn  crop  has  Iseen  lost  on  the  College  farm 
from  tlie  action  of  the  chinch-bugs,  and  that  Avhen  damage  has  been 
done  "  the  action  of  these  insects  has  always  been  to  emphasize  the 
effects  of  drought.-' 

Pasturing  wheat  (pp.  78,  79). — An  experiment  inidertaken  the  pre- 
vious year  was  repeated  in  1889  to  determine  what  effect  close  pastur- 
ing by  cattle  would  have  on  growing  wheat.  Xo  result  of  value  lias 
thus  far  been  reached. 

Experiments  icith  rar/etiex  (})p.  79-81). — Nineteen  varieties  of 
wheat  were  grown  on  small  ])lats.  The  results,  recorded  in  a  table, 
were  deemed  of  little  value  except  as  forming  those  of  one  experiment 
in  a  series  necessary  to  afford  an  approximation  to  the  truth.  For 
many  years  the  main  crop  of  the  College  farm  has  been  either  the 
Red  IMay  or  Zinnnerman  variety.  Both,  however,  together  wiih  the 
Little  May  and  Big  May,  are  l)elieved  to  be  one  and  the  same  variety, 
a  wheat  stooling  enormously  under  favorable  conditions,  ripening 
early,  yielding  heavily,  having  excellent  flouring  qualities,  and  show- 
ing marked  endurance  of  hot,  dry  weather,  but  somewhat  susceptible 
to  winter-killing.  From  observations  at  the  Station  it  is  concluded 
that  wheats  really  successful  in  Kansas  are  the  reds,  soft  or  hard. 

Fertilizers  and  methods  of  ctdti cation  (pp.  81-86). — Fort3^-five 
one-twentieth-acre  plats  were  laid  off  side  by  side  on  a  strong  clay 
loam  of  ordinary  fertility,  manured  and  cultiA^ated  plats  alternating 
with  those  receiving  no  fertilizers  or  unusual  cultivation.     Six  plats 
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•wore  tivatod  with  salt  at  the  rate  of  .'lOO  pounds  per  aci'e — two  in 
spriiio',  four  in  fall :  foiii-  were  sii1)soile(l :  four  were  cultivated;  four 
received  burn-yard  manure  at  the  rate  of  25  tons  per  acre;  two, 
superphosphate,  400  pounds  per  acre;  and  two,  nitrate  of  soda  at  the 
same  rate.  The  yields  of  each  plat  are  stated  in  a  table  and  presented 
o-raphically  in  a  diagram.  Summaries  for  each  method  of  manuring 
and  cnltivation  as  compared  with  the  adjacent  check  plats  arc  given 
in  another  table.  ''  The  plats  treated  with  salt,  taken  as  a  wdiole, 
show  no  increase  of  grain,  and  only  a  very  slight  gain  in  straw,  over 
the  unsalted.''  Tn  comparing  these  results  with  those  of  a  similar 
experiment  made  in  1S88,  when  an  average  gain  of  nearly  5  bushels 
of  grain  and  SOO  pounds  of  straw  was  recorded  for  salted  plats,  it  is 
stated  that  "  these  facts  ai"e  in  direct  accord  with  previous  experiences 
had  with  this  fertilizer.  Upon  certain  soils  and  during  particular 
seasons  salt  has  proved  valnable,  but  (piite  as  often  it  has  been  inert 
and  worthless  as  a  fertilizer."  The  hopes  recently  raised  in  Kansas 
regarding  the  influence  of  salt  are  believed  to  be  "  for  the  most  part 
extravagant,  and  not  likely  to  be  realized  in  practice."' 

The  barn-yard  manure,  which,  with  the  other  fertilizers,  was 
applied  [broadcast  in  the  fall  and  harrovred  in,  is  reported  to  have  had 
an  unfortunate  effect,  loosening  the  upper  soil  and  permitting  it  to 
dry  out  to  such  an  extent  that  a  large  proportion  of  the  wheat  failed 
to  germinate.  The  effects  of  the  superphosphates  and  nitrate  of 
soda  were  likewise  unfavorable.  ''  The  above  experimental  facts 
show  strikingly  that  the  better  class  of  Kansas  soils,  when  well 
farmed,  during  favorable  seasons  require  little  in  the  way  of  artificial 
stinudation."' 

Salt  applied  to  oats,  E.  M.  Siielton,  M.  S.  (pp.  86,  87). — To 
study  further  the  influence  of  salt  as  a  fertilizer,  six  one-tenth-acre 
l^lats  were  sow^ed  with  oats,  and  salt  at  the  rate  of  300  pounds  per 
acre  was  applied  to  each  alternate  plat  in  the  series.  The  increase 
(as  shown  by  the  tabular  record)  from  the  salted  as  compared  with 
the  unsalted  plats  Avas  at  the  rate  of  3  bushels  of  grain  and  270  jwunds 
of  straw  per  acre,  a  rate  by  no  means  profitable. 

Listing  aviieat,  E.  M.  Shelton,  M.  S.  (p.  87). — In  this  experiment 
three  snuill  doul)le  shovel  plows  were  secured  to  the  frame-work  of  a 
'•  Buckeye  ''  one-horse  drill  so  as  to  malce  a  0-inch  deep  furrow^  in 
advance  of  the  three  discharge  spouts  of  the  drill.  By  this  means 
seed  wheat  was  placed  in  furroAvs  8  to  10  inches  deep  and  about  14 
inches  apart.  The  Avheat  ajipeared  somewhat  earlier,  made  a  ranker 
groAvth.  and  seemed  superior  to  that  Avhich  had  been  seeded  upon  the 
surface.  The  winter,  however,  furnished  no  test  for  the  main  ques- 
tion iuA-oh'ed  (Avhether  listing  would  enable  Avinter  wheat  to  Avith- 
stand  freezing) ,  and  further  experience  Avill  be  necessary  to  determine 
the  merits  of  this  method  of  seeding. 
18492— No.  4—05  m 4 
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BTLLKTIN  So.   8,  OCTOl'.EK.  1SS9. 

Preliminary  report  ox  smut  ix  oats.  W.  A.  Kellermax,  Ph.  D., 
AXD  A\'.  T.  Savixgle  (pp.  91-104),  (illustrated). — This  contains  brief 
notes  on  the  name  and  histor}'  of  this  disease;  an  account  of  the 
nature  and  extent  of  the  injuries  caused  by  it.  its  botanical  and  micro- 
scopic characters,  and  methods  of  prevention,  with  special  reference 
to  that  proposed  by  Professor  Jensen,  of  Co])enhagen.  Denmark;  a 
record  of  experiments  by  the  authors,  and  brief  notes  on  some  of  the 
natural  enemies  of  the  smut.  There  are  also  brief  statements  regard- 
ing stinking  smut,  with  the  announcement  that  experiments  with 
fungicides  for  this  disease  are  in  progress  at  the  Station.  The  nat- 
ural enemies  of  the  smut  in  oats,  described  in  this  article,  are  a 
white  mould.  l)liick  mould  (a  new  species  of  Macrosporium),  a  species 
of  bacteria,  probably,  and  two  beetles.  Phahtcnf.^  (sp. ?)  and  Brachy- 
tarsus  varlegatii!<.  Say.  The  experiments  recorded  had  the  following 
results : 

(1)  Verification  of  results  obtained  by  Professor  Jensen  showing 
that  grains  still  included  in  the  husk  can  not  be  infected  by  spores 
in  contact  with  the  exterior  of  the  husks,  and  that,  therefore,  the 
disease  can  not  l3e  spread  by  spores  in  the  soil  or  manure. 

(2)  Verification  of  the  effectiveness  of  the  remedy  proposed  by 
Professor  Jensen,  which  consists  in  simply  dipping  the  seed  in  water 
at  a  temperature  of  132  degrees  F. 

(3)  Solutions  of  iron  sulphate  (li  i)Ounds  i>er  gallon),  copper  sul- 
phate (4  ounces  to  1  gallon,  eighteen  hours),  concentrated  lye  (5  per 
cent),  and  sulphuric  acid  (3  per  cent  and  10  per  cent),  either  did 
not  decrease  the  amount  of  smut  or  were  injurious  to  the  seed. 

BULLPrriN  No.  it.  DEr'E-AIBEK.  ISSO. 

Experi:mext  ix  pig  feeding,  E.  M.  Sheltox.  JNI.  S..  axd  H.  M. 
Cottrell.  M.  S.  (pp.  107-119),  (illustrated).— This  experiment  is 
substantially  a  repetition  of  one  made  in  188S,  differing  from  that, 
however,  in  the  age  of  the  animals  fed,  those  in  the  previous  experi- 
ment having  been  mature,  while  these  were  young  pigs.  The  object 
was  to  observe  the  effect  of  a  nitrogenous  ration  (shorts  and  bran) 
and  a  carbonaceous  ration  (corn  meal  and  potatoes)  on  the  compo- 
sition of  the  carcass  of  young  growing  pigs,  especial  attention  being 
paid  to  giving  the  food  in  such  forms  as  to  secure  the  largest  pos- 
sible consumption  of  it  by  the  pigs.  Ten  Berkshire  pigs  were  used, 
which,  at  the  beginning  of  the  experiment,  were  from  fifteen  to 
twentj-one  Aveeks  old,  and  averaged  G8.4  pounds  in  weight.  The 
trial  continued  fifteen  weeks,  from  August  13  to  November  25,  1889. 
During  this  time  five  of  the  pigs  were  fed  with  shorts  and  bran 
cooked  in  equal  proportions.  The  other  lot  of  five  pigs  received 
cooked  corn  meal,  to  which  5  per  cent  of  tallow  was  added.  From 
the  seventh  to  the  tAvelfth  week,  inclusive,  the  corn-fed  pigs  received 
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equal  parts  of  corn  and  potatoes.  Both  lots  received  whatever  salt 
they  required,  and  an  abundance  of  col>  charcoal. 

Tables  sliow  the  live  weight,  gain  in  weight,  gain  per  hundred- 
weight, feed  consumed  (shorts-bran,  corn  meal,  corn  meal  and  pota- 
toes) ,  cost  in  [)ounds  of  feed  of  1  ])ound  of  increase  for  each  pig  dur- 
ing each  week  of  the  experiment,  and  for  each  lot;  the  total  gain  in 
weight;  average  gain  pw  hundredweight;  feed  consumed;  and  the 
cost  in  pounds  of  feed  of  J  pound  of  increase,  at  tliree  periods  during 
the  experiment.  One  of  these  periods  inchided  the  time  when  corn 
meal  and  potatoes  were  fed;  the  other  two.  the  time  before  and  after 
feeding  tliis  ration.  At  the  end  of  the  fifteenth  week,  when  the  pigs  were 
slaughtered,  tlie  axerage  live  weight  per  pig  was  201  pounds.  There 
is  also  a  record  of  the  live  and  dressed  weight,  per  cent  of  shrinkage, 
weight  of  Idood,  tongue,  heart,  lungs,  liver,  kidneys,  spleen,  stomach, 
uterus,  tenderloin,  intestinal  fat,  aiul  leaf  lar-l  for  each  pig;  the  aver- 
age per  ]ug  and  per  hundredweight  of  dressed  pig  for  each  lot,  and 
data  regarding  the  weight  and  strength  of  the  left  fennu-  bone  of  each 
]ug.  riiolographs  of  cross-sections  of  each  animal  at  the  middle  loin 
and  between  tlie  sixth  and  seventh  ribs  are  reproduced  in  the  bulletin. 

The  meat  of  the  shorts-bi-an-fed  pigs  was  of  a  darker  color,  and  con- 
tained not  oidy  a  greater  proportion  of  lean  to  fat  l)ut  also  a  greater 
''  actual  auiount  "  of  lean  meat;  the  lungs,  intestinal  fat,  and  leaf  lard 
weighed  less;  the  blood,  liver,  kidneys,  uterus,  stomach,  and  tender- 
loin weighed  more;  aiul  the  per  cent  of  dry  matter  in  the  lean  meat,  as 
well  as  in  the  fat,  was  less.  The  average  strength  of  the  left  femur 
bone  was  greater  in  the  shorts-bran  lot. 

'"  The  corn-potatoes-fed  pork  was  ])ure  white  and  firm  to  the  touch, 
while  that  fi-om  the  shorts-bran-fed  pigs  was  in  color  a  dirty  yellow 
and  in  texniri'  ^ofl  and  flabby,"  Cooking  tests,  made  bv  roasting, 
frying,  and  boiling  portions  of  flesh  from  each  lot,  indicated  that  the 
meat  from  the  corn-potatoes-fed  lot  had  some  advantages  over  that 
from  the  shorts-bran-fed  lot.  Tavo  of  the  roasts  showed  "  no  appre- 
cial)le  difl'erence  in  textnre  and  flavor,  while  the  shorts-bran  meat  of 
two  others  was  j)ronounced  distiiictly  drier,  harder,  and  more 
fibrous."  '"  The  frying  revealed,  in  every  case  reported,  a  hard  tough- 
ness in  the  meat  of  the  shorts-bran  meat  not  noticed  in  the  flesh  of  the 
other  series.'"  The  meat  of  the  shorts-bran  series  also  shrank  more  by 
boiling. 

Tile  record  of  this  experiment  on  growing  pigs,  compared  with  that 
of  the  experiment  of  lS8s  on  mature  hogs,  indicates  that  while  in  the 
first  experiment  the  corn-fed  lot  ate  the  largest  daily  ration,  made  the 
largest  averagi-  daily  gain,  and  the  largest  guin  per  hundredweight  of 
live  weight,  but  recpiii-ed  moi-e  food  to  make  a  pound  of  increase  than 
the  shorts-bran-fed  lot.  in  lS8i)  the  results  in  these  particulars  were 
reversed.  In  both  experiments  the  lungs,  liver,  and  other  "  vital 
parts  "  of  the  pigs  fed  on  shorts  and  bran  were  as  a  rule  heavier  than 
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those  of  the  pigs  in  the  other  series.  The  bones  of  the  mature,  corn- 
fed  SAvine  Avere  stronger  than  those  of  the  shorts-bran-fed  pigs  of  the 
same  age.     In  the  case  of  the  groAving  pigs  the  reverse  Avas  true. 

KEXnCKY. 

Kentucky  Agricultural  Experiment  Station. 
Department  of  the  Agrictdtiiral  and  MechaiiicaJ  CoUene  of  Kentuclcy. 
Location,  Lexington.  Director,  M.  A.  Scovell,  M.  S. 

BULLETIN  No.  20,  JULY,  1889. 
COMMEKCIAL   FEKTILIZERS.   M.    A.    ScOVELL,   ]M.    S.    (pp.   0~1())  . This 

contains  explanations  of  the  uses  of  nitrogen,  phosphoric  acid,  and 
potash  as  fertilizers,  of  the  forms  in  AA'hich  these  materials  are  com- 
monly found  in  commercial  fertilizers,  and  of  the  analyses  and  A\alua- 
tions  of  such  fertilizers.  There  are  also  a  tabular  record  of  analyses 
and  A'aluations  of  seA^enty  brands  of  fertilizers,  legally  on  sale  in  Ken- 
tucky ;  the  full  text  of  the  State  fertilizer  hiAA^ ;  the  rules  and  regula- 
tions for  the  sale  and  sampling  of  fertilizers,  made  by  the  director  of 
the  Station  in  conformity  Avith  the  laAv;  and  adA'ice  to  purchasers  of 
fertilizers. 

BULLETIN  No.  21,  SEPTEMBER,  188!l. 

Experiments  avith  aviieat  (i^p.  3-15). — These  included  tests  of 
varieties,  methods  of  seeding,  and  fertilizers,  and  Avere  mainly  con- 
ducted on  the  Exi;)eriment  Station  farm,  Avhich  is  in  the  Blue-grass 
region,  and  has  a  light  c]ay  subsoil.  retentiA^e,  and  Avithout  proper 
drainage.     The  farm  is,  therefore,  not  especially  adaj)ted  to  A^dleat. 

Tests  of  varieties  (pp.  -i-S). — This  contains  a  tabular  record  of 
tests  of  forty-tAvo  varieties.  The  plats  Avere  small  and  Avere  not 
dui^licated,  and  the  other  conditions  of  the  experiment  Avere  such  as 
jjreA'ent  the  draAving  of  satisfactory  inferences. 

Methods  of  seeding  (pp.  8.  9). — A  brief  preliminary  report  on  a 
series  of  experiments  Avith  dilferent  methods  of  seeding  Avheat. 

Field  experiments  mith  fertilizers  on,  wheat  (])[).  0-15). — These 
Avere  conducted  on  soil  of  the  character  before  described,  the  field 
being  di^dded  into  tenth-acre  jolats  sej^arated  by  spaces  3  feet  in 
Avidth.  The  object  Avas  to  learn  Avhether  fertilizers  Avould  be  benefi- 
cial to  Avheat  on  this  particular  field,  and  if  so,  Avhat  essential 
ingredient  or  ingredients  of  the  fertilizers  Avere  needed  for  this  crop. 
Phosphoric  acid  in  superphosphate,  300  i)ounds  per  acre;  potash  in 
sulphate  (or  muriate).  100  pounds  per  acre,  and  nitrogen  as  dried 
blood,  loO  pounds  per  acre,  Avere  used  singly,  tAVo  by  tAvo,  and  all 
three  together,  tAvo  plats  being  left  unmanured.  The  fertilizers  Avere 
drilled  in  Avith  Avheat  of  the  Penquite's  Veh^et  Chaff  variety. 
Throughout  the  fall  groAvth  of  the  crop  there  Avas  a  marked  conti"ast 
in  faA^or  of  the  plats  A\hich  received  potash  as  compared  AA'ith  those 
AA'hich  did  not.     This  advantage  largely  disappeared  at  the  time  of 
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blooiniii«r.  tlioiia-h  the  potash  plats  still  shoAvod  the  thickest  stand. 
A  table  of  results  at  hnr\'est  shows  little  dilf'ereiice  in  the  actual 
yields,  thus  MppMi'cntly  iiidicatiiii:-  that  "this  soil  did  not  need  fer- 
tilizers for  wheat.  Conchisions,  however,  should  not  be  made  from 
one  year's  triah  as  the  season  may  have  a  marked  etfect.  These 
experiments  will  be  conlimied  from  year  to  year  on  the  same  plats." 

A  series  of  plats  used  in  held  experiments  with  fertilizers  on  wheat 
for  two  years  pivvious  was  again  seeded  in  the  autumn  of  188S  with 
wheat  of  tlie  Kxtra  Early  \'ariety,  to  observe  the  effect  of  fertilizers 
renuiinino-  in  the  soil.  "  While  the  effect  of  the  fertilizers  is  not  well 
mai'ked.  it  is  still  evident  that  there  is  a  slight  advantage  in  favor  of 
the  fei-tilize(!  ])lats.  and  the  yields  of  the  last  season  show  perceptibly 
the  effects  of  the  fertilizers  applied  in  former  years.'' 

The  okain  i,oi  se  (SiriroxopnoRA  avex.e),  H.  Garmax  (pp.  16~ 
ii2). — This  is  a  poi)ular  account  of  this  insect  and  its  enemies,  pub- 
lished because  of  the  great  damage  done  to  the  wheat  crop  of  this 
State  by  the  grain  louse  in  1880. 

Bl'LLETIN  No.  22.  DECEMBER,   1889. 

Potato  EXPEraMEXTS  ix  1880  (pp.  :)-:2;)'). — A  report  of  the  contin- 
uation of  experiments  on  the  Station  farm.  '"  The  soil  on  which  all 
of  our  experiments  are  made  is  what  is  called  a  '  Blue-grass  '  soil.  It 
is  (lerive(!  fi'oni  tlu'  limestones  of  the  Trenton  group  of  the  Lower 
Silurian.  These  limestones  in  general  are  rich  in  j^hosphoric  acid. 
The  subsoil  of  the  farm  is  a  light-colored  clay,  not  easily  permeable 
by  water,  and  therefore  the  ground  is  generally  wet  and  cold  in  the 
early  spring.     The  soil  is  well  worn  by  contiiuied  cultivation."" 

7'c.sts  of  r'/r/cfics  (pp.  -1-10). — Tal)ulate(l  notes  of  growth  and  yield 
for  57  varieties,  and  of  the  dry  substance,  wat^^r,  average  weight  of 
one  ])otato.  and  specific  gravity  for  each  of  51  varieties. 

McfJindx  of  pl.'dif'nig  (pp.  10-14). —  (1)  The  trench  system  was 
com])ai-e(l  with  the  usual  method  of  planting  for  Early  Rose  and  Bur- 
b;uik  potatoes.  ( li )  The  yields  from  planting  14  and  20  inches  apart 
in  the  row  are  compared. 

Preparation  of  seed  (pp.  14-16). — The  yields  are  compared  from 
planting  northern  grown  seed  of  Early  Rose  on  five  small  plats,  as 
follows:  Large  potatoes,  two  eA'es,  cut  in  two,  and  whole:  small, 
w'hole;  medium,  two  eyes.  The  amounts  planted  |»m-  acre  varied 
from  ()  bushels  of  medium,  cut  to  two  eyes,  to  48  bushels  of  large 
whole  potatoes. 

Field  exjyeriments  with  fertUizcr,s  (pp.  1(5-23). — Xitrate  of  soda, 
acid  phosphate,  and  sulphate  of  potash,  singly  and  in  combination, 
and  land  plaster  were  comi)ai-ed  with  no  maniii-e  on  ten  plats.  The 
tabular  records  include  data  for  the  yield,  i)rofit  or  loss,  and  effect  of 
the  fertilizers  on  the  quality  of  the  product.  Photo-engravings  of 
the  piles  of  i)otatoes  harvested  on  each  of  six  ])lats  are  given. 
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Summary  of  results  (p.  8). — The  conclusions  which  apply  to  this 
year's  trials  on  the  Station  farm  are  briefly  sunnnarized  below. 

(1)  Many  new  varieties  produced  a  larger  yield  than  either  Early 
Eose  or  Burbank.  notably  Irish  Wonder,  producing  389;  General 
Logan,  296;  Lombard.  281;  American  Magiuun  Bonuni,  280  bushels 
jDer  acre,  while  the  Burbank  and  Early  Kose  produced,  respectively, 
i'09  and  184  bushels  per  acre. 

(2)  The  trench  system  of  planting  produced  no  marked  effect  as  to 
the  jaeld  over  the  usual  method  of  planting.  The  yield  was  greater 
for  forty-eight  out  of  fifty-five  varieties  where  potatoes  were  planted 
14  inches  apart  in  the  row  than  where  planted  at  intervals  of  20 
inches.  On  the  contrary,  the  proportion  of  large  to  small  potatoes 
was  in  favor  of  the  20-inch  planting. 

(3)  Planting  large  whole  potatoes  largely  increased  the  yield  over 
planting  potatoes  cut  to  two  eyes,  or  cut  in  two,  or  small  wdiole 
potatoes.  The  yield  was  in  direct  ratio  to  the  w^eight  of  seed  potatoes 
planted.  The  profit  in  planting  large  whole  potatoes  depends  largely 
upon  the  season  and  prices  of  seed  and  of  harvested  crops. 

(4)  The  yield  was  largely  increased  by  the  use  of  fertilizers  con- 
taining potash.  Where  fertilizers  containing  no  potash  were  used 
there  w-as  little  increase  of  yield.  In  every  case  where  potash  was 
\ised  the  increase  was  large.  The  largest  yields  were  obtained  when 
potash  was  supplemented  by  acid  phosphate  and  nitrate  of  soda. 

(5)  A  profit  was  uniformly  obtained  by  apj)lying  fertilizers  in 
which  potash  was  one  of  the  ingredients;  the  largest  profit  came  when 
phosphate  and  nitrate  were  used  with  the  potash  salt. 

"  In  general,  the  conclusions  reached  this  year  as  to  the  methods  of 
seeding  and  the  effects  of  fertilizers  agree  with  those  obtained  last 
year,  although  the  seasons  were  unlike.  The  results  of  two  years' 
trials,  therefore,  would  lead  us  to  believe  that  it  is  potash  which  is 
most  needed  to  enrich  the  soil  of  the  Experiment  Station  farm  for  the 
production  of  ]3otatoes.  They  indicate  but  do  not  prove  that  worn 
soils  of  the  same  class  in  the  Blue-grass  region  would  also  be  improved 
by  the  application  of  potash.  This  can  be  determined  positively, 
however,  only  by  similar  experiments  on  the  various  farms.'- 

LOUISIANA. 

No.  1.   Sugar  Experiment  Station,  Audubon  Park,  New  Orleans. 

No.  2.   State  Experiment  Station,  Baton  Rouge. 

No.  3.  North  Louisiana  Experiment  Station,  Calhoun. 

Driiiirtiiicnt    of   Loiiisiinni    State    ruircrf<it!i   and   A(/riciiU iinil    mid    MrcJiaiiicnl 

CdUcflC 

Director.  William  C  Stubbs.  Ph.  D. 
BULLETIN  No.  24   (STATE  STATION). 
EicE  AND  ITS  BY-PRODUCTS,  W.  C.  Stubbs,  Ph.  D.  (pp.  364-373). — 
An  introductory  article  containing  notes  on  an  unsuccessful  experi- 
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iiRMit  with  tVrtilizors  on  rice  in  conlimiation  of  those  reported  in  Bul- 
letin No.  15  of  this  station,  and  on  the  processes  of  rice  inillini;  and 
the  chemistry  of  its  jn-oducts. 

CoMTOSITlOX  OF  KICK  AND  THE  VAKIOUS  PKODICTS  OF  THE  KICE  MILL- 
IXC,  riiocEss,  1).  li.  Eoss.  ]\r.  S.  (pp.  r>74-889). — *  Samples  re])resenting 
the  products  of  rice  at  the  (liferent  stages  of  the  milling  process  were 
obtained  from  one  of  the  principal  milling  establishments  of  New 
Orleans  and  analyzed  at  the  Station.  The  samples  included  "  rough 
rice''  (as  shipped  from  the  plantation),  "rice  from  the  stones," 
"  pounded  rice."  bran.  "  rice  from  the  cooling  floor,"  "  polish."  cleaned 
milled  rice,  and  hulls.  Rice  straw,  obtained  from  another  sou.rce,  was 
also  analyzed.  The  methods  and  results  of  analysis  are  explained. 
The  digestibility  of  the  albuminoids  was  estimated  by  treatment  with 
pepsin  solution.  The  absolute  and  relative  cjuantities  of  the  jjroxi- 
mate  constituents  in  the  samples  analyzed  are  given,  and  the  results 
of  analysis  of  the  air-dried  and  water-free  substance  are  stated  in 
tables. 

BULLETIN  No.  25   (STATE   STATION). 

Analyses  of  commercial  fertiuzeks  and  other  substances  use- 
ful TO  AGRICULTURE,  W.  C.  Stubbs,  Pii.  D.  (pp.  301^17). — Tliis 
includes  reports  on  the  analyses  of  forty-seven  diiferent  kinds  of  com- 
mercial fertilizers,  besides  limestone,  marl.  "  gluten  meal,"  guano, 
water  from  an  artesian  well,  and  bituminous  coal.  The  sami)les  were 
selected  by  the  Connnissioner  of  Agriculture,  or  by  the  ])urchaser, 
under  regulations  prescribed  by  the  Commissioner  or  by  the  Station; 
or  were  sent  to  the  Station  by  private  parties.  The  full  text  of  the 
fertilizer  law  and  popular  explanations  of  the  ingredients  and  valua- 
tions of  commercial  fertilizers  are  given,  together  with  descriptions 
of  the  samples  analyzed  and  tabular  records  of  the  analyses.  "  The 
demand  for  fertilizers  during  the  last  season  has  decidedly  increased. 
The  general  character  of  the  ai'ticle  oH'cred  for  sale  has  been  fairly 
within  the  guarantee  given." 

XJntU'i-  the  fertilizer  law  every  citizen  of  the  State  is  amply  protected  from 
fraud  and  imposition  by  iinscrnpulons  dealers,  and  there  exists  absolutely  no 
cause  for  distrust  in  the  piirchase  of  conunercial  fertilizers,  if  the  farmer  will 
but  claim  the  protection  afforded  him.  The  sellers  of  good  wares  are  also  pro- 
tected, as  ample  facilities  are  afforded  them  of  properly  advertising  their  goods. 

It  is  also  stated  that  cotton-seed  meal  is  largely  used  as  a  fertilizer 
in  all  ])arts  of  Louisiana,  being  considered  the  cheapest  and  best 
source  of  nitrogen,  and  that  the  use  of  tankage  is  increasing. 

*  See  Kfhiig's  Niihrungs-  imd  Genussmittel,  Dritte  Autlnse.  Bd.  1,  S.  569  ff.,  for 
some  forty  analyses  of  the  grain  of  rice  with  and  without  the  hulls,  from  Europe, 
Asia,  Africa,  and  Ameriea.  and  three  of  "glutinous  rice"  {Oryza  (jJutinosa) . 
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MARYIjAXD. 

Maryland  Agricultural  Experiment  Station. 

DrpurtiiKiii  of  MunjJiind  Af/riciilt iirul  CuUcyc 
Location.  Agric-ulturnl  College  I*.  ().     Director.  Ileury  E.  Alvord.  C.  E. 

SPECIAL   KILLETIX    (FATIt   EDITION),   ISSO. 

Facts  about  the  Station,  Hexiiy  E.  Alvokd,  C.  E.  (pp.  3-8). — 
This  was  pulilislied  for  distribution  at  aoTiciiltiiral  fairs  and  contains 
a  brief  account  of  the  duties,  work,  and  publications  of  the  Station  as 
conducted  under  the  act  of  Congress  of  March  2,  1887,  too-etlier  witli  a 
schefUde  of  the  field  experiments  in  progi-ess  in  1889,  and  a  summary 
of  the  varieties  of  orchard  and  small  fruits,  aTasses.  field  crops,  and 
vegetables  grown  at  the  Station  in  the  same  year. 

MASSACHUSETTS. 

Massachusetts  State  Agricultural  Experiment  Station. 
Loc;itioii.  Auilierst.  Director.  Charles  A.  (ioessiuanii.  I'll.  D. 

BULLETIN  No.  STk  NOVEMBER.  1880. 

Mr.TEOROLociicAL  suM^nAKY  ( ]).  1). — FoT  the  fivc  months  ending 
October  31,  1889. 

P^ESDING   EXPERI:MENTS    with    MILCK    cows,    C.    A.    GOESSMANX,    Ph. 

D.  (pp.  2-12). — This  is  a  summary  of  feeding  experiments  begun  at 
the  Station  in  November,  1885,  with  special  reference  to  those  con- 
ducted in  1889.  More  detailed  accounts  of  the  earlier  experiments 
will  ]je  found  in  the  annual  reports  and  bulletins  of  the  Station  pre- 
viously published.  The  object  of  these  experiments  was  to  get  infor- 
mation on  the  following  points : 

(1)  The  total  and  net  cost  of  the  daily  ration  per  head  with  the  dif- 
ferent combinations  of  feeding  stuffs  used.  The  net  cost  was  esti- 
mated by  assuming  that  20  per  cent  of  the  fertilizing  ingredients  of 
the  food  would  be  sold  witli  the  milk,  assigning  a  manurial  value  to 
the  remaining  80  per  cent  supposed  to  be  saved,  and  subtracting  the 
value  of  manure  comj)uted  on  this  basis  from  the  total  cost  of  food. 

(2)  The  connnercial  value  (on  the  assumption  above  stated),  at 
current  market  rates,  for  nitrogen,  phosphoric  acid,  and  ])otash,  of 
the  manure  from  tlie  different  combinations  of  feeding  stuff's  used, 
which  can  be  secured  to  the  farm  by  careful  management. 

(3)  The  comparative  feeding  value  of  dry  fodder  corn,  dry  corn 
stover,  and  corn  silage  as  complete  or  partial  substitutes  for  English 
hay  (ui)land  meadow  hay)  in  the  daily  diet  of  milch  cows;  and  also 
of  a  good  root  crop  as  a  sul)stitute  for  corn  silage. 

As  indicated  iu  a  tabular  sunmiary.  the  experiments  were  divided 
into  four  series : 

Series  1:  With  two  cows,  from  November  20,  1885.  to  flulv  1,  1880, 


223 


Series  -2:  With  three  eows,  tVom  ()ct()l)er  1,  188(J.  to  April  '24,  1887. 

Series  8:  A\'ith  six  (-(nvs.  from  .lanuai'v  8.  1888,  to  May  15.  1888. 

Series  4:  ^^'ith  nine  cows,  from  Noxcmlx-r  1,  18S8.  to  May  21.  188!). 

The  fcrdiiia'  stull's  ust'il  \\-ere  corn  meal,  wheat  bran,  gluten  meal, 
rye  mi(i(llin«i-s.  fodder  corn.  Eniili^h  hay,  rowen,  corn  stover,  corn 
-■ihii>e.  su<:'ai'-l)i'cts.  and  carrots.  l)iii'ini>"  the  first  series  corn  meal  and 
wheat  bi-an  or  wheat  bran  alone  served  as  the  ^rain  i-ation;  in  the 
other  series,  as  a  rule,  corn  meal,  wheat  bran,  and  uluten  mead  were 
fed.  The  dady  rations  fed.  includinu'  roiirteen  nuxtures  of  the  above- 
mentioned  feedina'  stull's.  toa'ether  with  their  total  and  net  cost,  nutri- 
tive ratios,  and  manui"ial  values,  are  a'iven. 

Xct  cost  of  fecd'nKj  xfiiffx. — This  is  estimated  by  subtracting  the 
value  of  the  nitrogen,  phosphoric  acid,  and  potash  in  the  manure 
obtainable  from  particular  feeding  stuff's  from  the  market  value  of  the 
same  feeding  stuff's.  It  should  be  remembered  in  this  connection  that 
the  prices  of  corn  meal,  wheat  bran,  oil  cakes,  gluten  meal,  and  similar 
by-products  are  much  more  variable  than  those  of  the  coarser  fodders, 
such  as  English  hay,  corn  stover,  and  coi'u  silage.  This  makes  it 
necessary  for  farmers  to  carefully  consider  what  kinds  of  fodder  they 
will  use  fiom  time  to  time  and  to  make  such  changes  as  are  advised 
by  the  ridatixe  net  cost  of  A'arious  feeding  stuff's.  The  following 
table  gives  the  average  valuations  at  the  Station  of  the  feeding  stuff'< 
used  in  the  experiments  summarized  in  this  bulletin  (1885-80)  : 

Fodder  articles  )ised  during  our  feeding  experiments  {ISsr,  to  1SS9). 


Name  of  article. 


English  hay 

Rowen  (dry  I 

Fodder  corn i dry  I 
Corn  stover  (dry) 

Corn  silage 

Cora  meal 

Wheat  bran 

Gluten  meal 


Value  of 

Market 

manurial 

Relative 

price. 

constit- 

net cost. 

uents. 

Per  ton. 

Per  ton. 

Per  ton. 

$15.  CO 

S5.58 

S10.54 

1.5.00 

9.83 

7.14 

5.00 

4.53 

l.:i8 

5.00 

3.21 

2.43 

2.75 

1.56 

1..50 

21.9(1 

6.51 

16. 69 

20.70 

13.64 

9.79 

23.40 

15.23 

11.22 

Xi'tritire  rahie  of  feeding  shelf s. — While  the  financial  value  of  feed- 
ing stuffs  is  regulated  by  the  general  law  of  supply  and  demand,  their 
feeding  value  de])ends  on  varying  conditions,  often  more  or  less  be- 
yond our  control.  These  relate  to  the  composition  of  the  feeding 
stuff's  liiid  the  proportions  in  wliich  they  are  combined  in  the  rations, 
and  to  the  condition  and  age  of  the  animals  fed.  In  seeking  an  eco- 
nomical diet  for  live  stock  "  both  the  net  cost  of  the  feed  and  its  rela- 
tive nutritive  or  feeding  eff'ect  under  existing  circumstances  "'  have  to 
be  taken  into  account. 

The  ecououiy  of  milk  iintduction  in  particular  has  received  much  jittention. 
European  inve.'^tigutors  recouniieiid  in  this  conneetiou  ([ulte  geuerally  a  daily 
diet,  rich   in  dis<estible  nitrogenous  constituents,   as  beneticial   to  the  general 
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condition  of  cows,  at  the  same  time  reducing  tlie  net  cost  of  the  feed  consumed 
and  furnishing  vahiable  homemade  manure  at  the  lowest  market  cost.  The 
European  standard  for  a  daily  diet  of  milch  cows  calls  for  one  part  of  digestible 
nitrogenous  fodder  constituents  to  live  and  four-tenths  parts  of  digestible  non- 
nitrogenous  food  constituents.  Our  results  on  the  whole  point  in  the  same 
direction.  The  nitrogenous  food  constituents  of  the  fodder  rations  received 
special  attention. 

In  the  experiment  reported  in  this  bulletin  the  main  subject  of 
inquiry  related  to  the  etfect  of  the  partial  or  com])lete  substitution  of 
corn  fodder,  corn  stover,  or  corn  silage  for  English  ha}^  on  the  net 
cost  of  the  feed  and  the  quality  and  quantity  of  milk  produced. 

The  percentage  of  solids  and  fat  in  the  milk  and  cream  produced 
during  ditferent  periods  in  1888  and  1889,  and  the  average  number  of 
quarts  of  milk  required  to  make  one  space  of  cream  during  dift'erent 
periods  are  given  in  tables. 

Conclusions. — From  the  financial  standpoint  it  is  shown  that  wher- 
ever fodder  corn,  corn  stover,  or  corn  silage  were  fed  as  a  complete  or 
partial  substitute  for  English  hay.  in  connection  with  a  stated  grain 
ration,  the  commercial  value  of  the  manure  obtainable  Avas  aftected 
slightly  if  at  all.  while  the  net  cost  of  the  daily  feed  was  reduced  from 
one-third  to  one-half. 

"  The  partial  abstracts  from  the  milk  and  creamery  records  show 
that  the  fodder  corn,  corn  stover,  and  corn  silage,  Avhen  fed  pound  for 
pound  of  dry  matter  in  place  of  English  hay.  compare  well  as  far  as 
the  quality  and  the  quantity  of  the  milk  and  of  the  cream  obtained  is 
concerned. 

''  There  can  be  no  doubt  about  the  fact,  in  the  jjresent  condition  of 
our  market  prices  of  feed  stuffs,  that  the  care  and  the  expense 
required  to  secure  a  well-cured  corn  fodder  and  corn  stover  or  a  well- 
prepared  corn  silage,  as  circumstances  may  advise,  and  to  offer  them 
in  an  acceptal)le  form  to  niilcli  cows  will  ])rove  a  paying  investment. 

"  It  may  not  be  without  interest  to  state  here  that  the  results  of 
feeding  experiments  of  a  similar  character,  of  late  published  by  the 
Ohio  and  Iowa  Experiment  Stations,  coincide  in  the  main  with  ours 
stated  in  previous  reports." 

Hatch  Experiment  Station  of  tlie  Massachusetts  Agricultural  College. 

nctnutiiieiit  of  tJir  Mcissochitsctti^  Af/ricnltiiral  College. 
Location,  Andierst.  Director,  Henry  II.  Goodell,  M.  A. 

BITLLETIX  No.  5,  JULY,  1889. 
HousEHOirf)  PESTS,  C.  H.  Eernald,  Ph.  D.  (pp.  3-10). — This  was 
prepared  in  response  to  numerous  inquiries  received  at  the  Station, 
and  contains  popular  accounts  of  the  buffalo  carpet  beetle  {Anthrenus 
serophularkt;^  Linn.),  pitchy  cari)et  beetle  {Attagenns  piceas,  Oliv.), 
larder  or  bacon  beetle  (Dermestes  lardarius,  Linn.),  clothes  moths 
{Tinea  tapetzeJla^  and  T.  pellionella,  Linn.),  and  ants,  with  sugges- 
tions regardinir  remedies. 
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Gkf:eniioise  iikatin(; — steam  vehsus  hot  avateh,  S.  T.  Maynard, 
]^.  S.  (])p.  ?>-o). — This  is  a  report  on  the  continuation  of  an  oxpori- 
nicnt  (Icscrilxnl  in  liiillctin  X((.  4  of  tiiis  Station,  and  inclutlcs  the  rec- 
ord of  the  two  systems  of  heatinj:'  a'reenhouses  for  March  and  A[)ril, 
18S1).  The  resuhs  ai>Tee  with  those  of  the  two  previous  months.  Dur- 
ing the  Foiu'  months  from  Dccemher  •J-'>.  l.ssiS.  to  April  24,  1889,  the 
hot-water  boik'r  con-^umed  4  tons  l,]5r)  i)oun(ls  of  coal  to  maintain  ari 
averaoe  temperature  of  53.5°  F. ;  the  steam  boiler  consumed  5  tons 
1.2()1  pounds  of  coal  to  maintain  an  average  temperature  of  51.2°  F. 

STRAwnERRip:s — test  of  VARiE'iTES,  S.  T.  Mayxard.  B.  S.  (pp.  0-8) . — • 
A  record  of  tests  of  seventy-seven  varieties,  with  additional  notes  on 
a  few  selected  varieties.  The  old  varieties  which  did  the  best  in  1889 
are  Crescent,  May  King,  Sharpless,  Belmont,  and  Miner's  Prolific; 
of  the  varieties  which  have  been  tested  here  tAvo  or  three  years,  Jes- 
>ie,  Buback,  and  Gandy's  Prize  are  especially  commended.  It  is 
stated  that  the  market  demands  large  berries  even  at  the  expense  of 
qualit}',  and  that  many  growers  have  not  yet  learned  that  such  fruit 
can  be  grown  only  with  the  highest  cultivation. 

FiTXOOUS  DISEASES  (»F  I'EAXTS,  J.  E.  HUMPHREY,  B.  S.    (pp.  9-19). 

This  includes  general  explanatory  statements  regarding  fungi  and 
the  means  for  their  destruction  or  prevention,  and  brief  accounts  of 
the  black  ^-poi  of  rose  le.ives  (ArthioncNtc  rosa-,  Fr.).  black  knot  of 
the  phnn  {  Pioi'-rH/litid  moihoi^iu  Sacc).  and  ])otat()  blight  and  rot 
{Phiifopltflioi (I  iiifcstdiis.  (k-  liy.).  with  suggestions  as  to  remedies. 

.MKTE<)i:()I,0(;iC.\L   P.rr,t,E'!  INS   Xos.   1-T2,   .JAXl'AUY-DECEMREK.   JS80. 

These  contain  a  record  of  the  ol)servations  made  at  the  meteorolog- 
ical observatory  of  the  Station,  in  charge  of  C.  D.  Warner,  including 
daily  observations  of  the  barometer,  sun  thermometer,  hygrometer, 
thermometer,  direction  and  velocity  of  the  wind,  cloudiness,  rain,  and 
snow.  A  monthly  summary  of  these  observations  is  also  given  in 
each  bulletin. 

SPECIAL  BULLETIN,  NOVEMBER,  1S89. 

Tin:  (JipsY  .AU)iii  (OcxERiA  nispAR.  L.),  C  H.  P'erxaij).  Ph.  D. 
(pp.  3-8). — This  contains  an  illustrated  descri])tion  of  this  insect, 
suggestions  as  to  its  destruction,  a  list  of  trees  and  plants  on  Avhich  it 
feeds,  an  account  of  its  introduction  into  this  country,  and  statements 
which  indicate  the  danger  of  its  spreading  widely  here.  This  insect 
was  accidentally  introduced  into  this  country  about  twenty  years  ago, 
and  is  noAV  acclimatefl  in  Medford,  Mass.,  where  it  has  greatly  dam- 
aged the  fruit  crop  and  the  foliage  of  the  shade  trees.  It  is  abundant 
in  nearh'  all  parts  of  Europe,  Northern  and  Western  Asia,  and  even 
as  far  east  as  Japan,     AATien  the  long  list  of  trees  and  plants  on  which 
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it  feeds  is  considered,  the  prospect  of  its  wide  s]:)read  in  this  country 
would  naturally  cause  serious  alarm.  Prominent  European  entomolo- 
gists have  expressed  the  opinion  that  the  Oips}'  moth  might  easily  be- 
come a  worse  pest  in  this  country  than  the  Colorado  potato  beetle. 
The  eggs  are  globular,  about  one-eighteenth  of  an  inch  in  diameter, 
smooth,  and  nearly  salmon  colored.  They  are  laid  in  oval  or  rounded 
masses  on  the  under  side  of  brandies,  on  trunks  of  trees,  below  the 
surface  of  the  ground  near  trees,  on  fences,  or  on  the  sides  of  build- 
ings, in  the  early  part  of  July.  Init  do  not  hatch  imtil  spring.  The 
caterpillars,  which  are  very  dark  brown  or  black,  finely  reticulated 
with  pale  yellow,  feed  together  on  the  leaves,  or  rest  side  by  side  on 
branches  and  trunks  of  trees.  The  mollis,  which  emerge  from  the 
pupa3  from  July  1  to  15,  are  yello^^■isll  brown  or  white,  with  dark 
brown  cross  lines  and  spots  of  similar  color  on  the  wings.  The  ex- 
panse of  Avings  is  from  1-|  to  2f  inclie.-..  The  insects  might  be  de- 
stroj'cd  by  scraping  all  the  masses  of  eggs  from  the  trees  and  other 
places  where  they  have  been  deposited,  and  burning  them.  As  it 
seems  hardly  possiljle  to  do  this.  Professor  Fernald  recommends  that 
all  the  trees  in  the  infested  region  lie  showered  with  Paris  green  water 
(1  iDOiuid  to  150  gallons)  soon  after  the  hatching  of  the  eggs  in  the 
spring.  If  this  reconunendation  is  followed  promptly  wherever  the 
insect  appears  it  may  1)e  destroyed  without  great  labor  or  expense. 

[It  may  be  added  that  the  subject  is  to  be  l)rought  to  the  attention 
of  the  State  legislature  for  appropriate  action. — Editor.] 

MICHIGATn. 

Experiment  Station  of  Michigan  Agricultural  College. 
DeixirtiitcHt  of  3Iichi<jan  A;/rifiilfiir<il  CoUajp. 

Location.  Agricultural  College.  Director.  Oscar  Clute,  ;m.  S. 

BULLETIN  No.  51    (STATION).  JULY,  18S0. 

Ene3iies  of  the  wheat  aphis,  a.  J.  Cook,  M.  8.  (])p.  3-T). — This 
was  written  in  response  to  numerous  inquiries  from  farmers  who 
feared  that  the  insects  which  destroyed  the  wheat  aphis  would  also 
complete  the  de-truction  of  the  crops,  begun  by  the  aphis.  In  order 
to  remove  this  fear  illustrated  descriptions  are  given  of  the  Braconid 
fly,  lady-bird  beetles,  Syrphus  fly,  and  Chrysopa  fly.  and  the  Avays 
in  which  they  destroy  the  wheat  aphis  are  described. 

BULLETIN  No.  52    (STATION).  .7ULY.   18Sn. 

Commercial  fertieizers.  R.  C.  Kedzie.  M.  D.  (pp.  1-T). — This 
contains  the  analyses  of  thirty-tAvo  commercial  fertilizers  olFered  for 
sale  in  this  State  during  1889,  and  the  text  of  the  Michigan  fertilizer 
law.  Under  this  law  "  every  fertilizer  whose  retail  price  exceeds  $10 
a  ton  requires  a  license  from  each  dealer,  unless  the  manufacturer 
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secures  a  licence  for  such  sale.  Kadi  separate  l)ran(l  of  fertilizers 
Inquires  a  license  for  each  year  it  is  sohl  or  offered  for  sale."  The 
analyses  of  fertilizers  were  made  by  Dr.  Kedzie  as  the  duly  author- 
ized agent  of  the  State  Board  of  Agriculture. 

lULLKTIX   No.   .-;{    (STATIOX).   Ai;(4UST.    ISSl). 

Si'i;avix(;  Willi  iiii;  auskxites,  a.  .1.  Cooiv,  M.  S.  (pp.  ;>-S). — 
I iisecticide.s  for  the  phnn  eurcitl'w. — After  several  years  unsuccessful 
experience  the  author  succeeded,  in  1888,  in  securing  good  results 
from  spraying  Paris  green  on  phim  trees  to  destroy  curculio.  In  this 
case  the  trees  were  sprayed  three  times  at  intervals  of  eight  days. 
The  poor  results  of  ])revious  exj^eriments  are  thought  to  have  been 
due  to  want  of  thoroughness.  In  the  dry  season  of  1888  car!>olized 
plaster  (1  pint  of  crude  carbolic  acid  to  50  pounds  of  plaster),  applied 
three  times,  was  found  quite  as  efficient  as  the  arsenites  to  repel  the 
curcidio.  but  in  the  wet  season  of  1889  the  plaster  proved  of  no  avail. 
The  author  draws  the  following  conclusions  from  his  experience : 
■■  The  arsenites  and  carbolized  plaster  will  protect  against  the  plum 
curculio  if  they  can  be  kept  on  the  tree  or  fruit.  But  in  case  of  very 
frequent  rains  the  jarring  method  will  not  oidy  be  cheaper  but  much 
more  effective.  Again,  as  our  ^ild  fruits  are  more  cleared  away  we 
n)ust  liaA-e  plums  in  our  orchards  to  protect  the  ajjples  from  curculio." 
It  is  urged  that  these  insecticides  should  not  be  applied  before  the 
blossoms  fall  lest  bees  may  be  destroyed  by  the  poisons. 

Injury  to  foUcKjc  h>j  ai'senites. — Here  is  given  a  tabulated  record 
of  experiments  on  plum,  cheriy,  apple,  pear,  peach,  willow,  elm,  and 
maple  trees,  in  1889,  to  learn  the  effects  of  different  arsenites  on 
foliage  and  whether  the  date  of  treatment  and  atmospheric  condi- 
tions have  any  influence  on  the  amount  of  such  injury.  The  follow- 
ing conclusions  are  drawn  from  this  experiment: 

•'  London  purple  is  more  injurious  to  the  foliage  than  is  Paris 
green;  and  Avhite  arsenic — arsenious  acid — is  more  harmfid  than  is 
either  London  purple  or  Paris  green. 

••  Peach  foliage  is  especially  susceptible  to  injury,  and  cherry 
foliage  the  least  so  of  any  of  the  kinds  treated. 

'•  It  would  seem  that  London  purple  and  white  arsenic,  used  just 
before  a  rain,  are  more  harmful  than  when  used  dui-ing  a  drought. 

"  It  would  seem  that  si)i'aying  soon  after  the  foliage  puts  out  is  less 
harmful  tliaii  wlien  it  is  delayed  a  few  days,  or  better,  a  few  weeks. 

"  London  i)uri)le  may  be  used  on  apple,  plum,  cherry,  pear,  and 
most  ornamental  trees,  but  on  these  should  never  be  stronger  than  1 
))ound  to  -200  gallons  of  water.  If  the  application  is  to  be  repeated, 
as  it  must  be  for  the  curculio.  to  prove  effective,  or  if  it  is  to  be  used 
in  June  or  Jidy.  Paris  green  should  he  used  in  the  same  proportion  as 
above,  or  else  we  should  only  use  1  pound  of  London  purple  to  300 
irallons  of  water. 
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"  If  the  arseiiites  are  to  be  used  on  the  peach  to  defend  against  the 
ciirculio,  Paris  o-reen  only  should  be  used,  and  that  not  strono-er  than  1 
poinid  to  300  oa lions  of  Avater. 

"  The  injury  done  to  the  foliage  is  never  immediately  apparent.  It 
usually  shows  somewhat  the  second  day,  but  the  full  injury  is  fre- 
fiuentlv  not  manifest  till  the  fifth  day,  and  often  not  till  the  tenth." 

Poisoninfi  the  pastifi'e  under  the  trees. — Experiments  with  seventy- 
five  hogs,  three  sheep,  and  one  horse  runniii.g  under  trees  which  had 
been  sprayed  with  London  pu.rple,  continued  the  results  of  chemical 
analyses  in  showing  tliat  there  is  no  danger  of  poisoning  the  pastures 
in  orcliards  even  wlicn  the  riiixtures  of  arsenites  used  are  double  the 
l^rojier  strength. 

BULLETIN  No.  5-1    (STATION).  OC  rOBEli.  ISSO. 

Experiments  and  ouservatioxs  on  the  jack-pine  plains,  A^.  J. 
Deal,  Ph.  D.  (pp.  3-10). — The  importance  of  the  problems  connected 
with  the  reclamation  of  the  pine  barrens  in  the  northern  part  of  Michi- 
gan has  been  referivd  to  in  previous  publications  of  the  Station  and 
this  Office.*  The  present  bulletin  contains  a  preliminary  report  of 
experiments  made  at  several  places  within  this  region.  From  the 
tests  of  numerous  kinds  of  cro]:)S  made  at  Grayling  and  at  Harrison, 
added  to  what  has  lieen  learned  from  many  other  sources,  the  author 
sees  no  present  prospect  of  finding  ''  any  grass  or  other  forage  crop, 
any  gi-ain  or  fruit  or  vegetables,  which  can  1>e  profitably  grown  on 
these  plains  without  the  aid  of  some  fertilizer." 

Notes  on  experiments  in  18S8-89  at  Walton  are  given,  and  these 
tests  are  compared  witli  those  made  at  other  places.  The  author  also 
gives  the  results  of  his  observations  and  experinients  in  the  manage- 
inent  of  light,  sandy  lands.  He  advises  the  use  of  mixtures  of  three  or 
more  kinds  of  grasses  and  clovers  as  occupying  the  soil  more  com- 
pletely and  giving  a  better  yield  than  any  one  kind  used  alone.  In  his 
opinion  the  best  varieties  for  this  purpose  are  Mammoth  clover,  alsike 
clover,  tall  oat  grass,  orchard  grass,  tall  fescue,  and  A(jP(>piiri(m  tene- 
ruvh  (a  wild  grass  from  the  West).  Some  fertilizer  should  be  added 
every  year,  especially  all  the  availal)le  l)arn-yard  manure,  and  prob- 
al)ly  superphosphate  for  clovers.  It  is  believed  that  successful  agri- 
culture on  the  sandy  plains  depends  upon  generous  treatment  of  the 
roil,  and  that  these  lands  can  be  reclaimed  only  by  men  who  have 
'sufficient  cai)ital  to  be  able  to  wait  for  a  considera1)le  time  before  see- 
ing the  results  of  their  labors. 

BULLETIN  No.  55  (STATION),  DECEMBER.  1SS9. 
Fruit  testing  at  the  South  Haven  substation,  T.  T.  Lyon, 
(pp,  4-3-2 ). — "  In  response  to  the  earnest  requests  of  the  fruit  growers 
alono-  the  eastern  shore  of  Lalce  Michigan  the  IJoard  of  Agriculture 


*  See  Annual  Report  of  Michigan  Station  for  1888,  a  digest  of  which  is  given 
in  Experiment  Station  Bulletin  No.  2  of  this  Office,  pages  94-105. 
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autliori/iHl  the  establishment  of  a  substation  for  the  purpose  of  test- 
ing the  value  of  new  varieties  of  fruit  in  that  section."  The  exten- 
sive experimental  plantations  of  the  author  at  South  Haven  were 
used,  and  he  has  cnilxxlicd  (he  rcsnUs  of  his  observations  during  the 
season  of  IN'^';)  in  the  rt-port  contained  in  this  bulletin.  Tests  were 
made  with  one  huiuhcd  and  eight  varieties  of  strawberries,  forty- 
four  of  i-aspl)erries,  and  iwcnty-thrci'  of  blackl)erries.  The  data 
recorded  in  tables  include,  for  the  plant,  sexuality,  place  and  time 
of  origin,  dates  of  earliest  bloom,  first  ripe  fruit,  and  last  picking, 
vigor,  hardiness,  productiveness,  and  damage  by  fungi:  for  the 
fruit,  size,  (juality,  firmness,  form,  and  color.  There  are  also  brief 
remarlcs  on  each  xariety  and  longer  notices  of  varieties  thought 
worthy  of  special  juention.  The  article  contains  brief  notes  on  a 
considerable  number  of  varieties  of  other  fruits  planted  on  these 
groun<1s,  including  currants,  gooseberries,  cherries,  grapes,  peaches, 
pears,  plums,  (|ninces,  apples,  and  nndberries.  together  with  chest- 
nuts, pecan^,  and  English  walnuts. 

MIXXESOTA. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota. 

Dili'irtiHciit  of  llir  liiircrsii  ij  of  M  iiiii'sofa. 
Lucatioii,  Saint  Aiilliony  Park.  Director,  X.  W.  McLain.  LL.  B. 

BULLETIN  No.  8.  .JULY,  1889. 

IxTRODrcTiON,  N,  W.  McLain,  LL.  B.  (pp.  3,  4). — Attention  is 
called  to  the'school  for  meat  inspectors,  organized  by  the  director  of 
the  Station,  and  put  in  charge  of  the  Station  veterinarian,  in  which 
thirty-fonr  men  from  difi'erent  counties  of  the  State  were  given  prac- 
tical instruction,  illustrated  by  slaughtering  and  dissection  of  dis- 
eased animals,  in  such  topics  of  veterinaiy  science  as  Avould  qualify 
them  to  "  inspect  on  the  hoof."'  At  the  end  of  the  course  certificates 
of  qualification  as  meat  inspectoi's  were  given  to  twenty-one  of  these 
students,  wiio  had  passed  a  wi'ittcn  and  oral  examination. 

Ensilini;  cLoM-.it.  X.  W.  McLain,  LL.  1>.  (pp.  5-7). — This  is  a 
preliminary  report  on  an  experiment  in  progress  at  the  Station  to 
get  additional  information  on  this  subject.  The  importance  of  the 
matter  is  nrged,  the  silo  built  at  the  Station  is  described,  the  method 
of  filling  the  silo,  and  the  tempei-ature  of  the  silage  at  different 
<lepths  and  (bites  are  stated,  and  the  successful  experience  of  a 
Kansas  fai-nici'  in  an  e.xpei-inient  with  this  kind  of  silage  quoted. 

Soi-RCKS  OF   (»ri;    IIoMK-.MADi;    MANURES,  W.   M.   HaYS,   B.    S.   A.    (  [)p. 

8-11). — This  is  an  earnest  plea  to  Miimesota  farmers  to  engage  in 
more  diversified  farnung,  and  to  keep  uj)  the  wheat-producing  power 
of  their  lands  by  lolalion  of  crops  and  the  use  of  uuinures.  A  table 
is  given  '"  showing  the  amuial  production  in  Minnesota  of  the  princi- 
pal grains,  meats,  by-products,  etc.;  their  content  of  the  three  prin- 
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cipal  fertiliziiio-  ingi-eclients,  nitrogen,  phosphoric  acid,  and  potash; 
their  vahie  per  ton,  reckoned  at  jDrices  in  New  York  and  Boston;  and 
their  total  and  comparative  vahie  as  fertilizers."  Attention  is  called 
to  the  lack  of  appreciation  of  the  valne  of  flaxseed  for  feeding  and 
manure.  Of  the  16,000  tons  of  oil-cake  made  at  two  large  mills  in 
Minnesota,  it  is  stated  that  -1  per  cent  is  fed  in  the  State,  4  per  cent 
in  other  Northwestern  States,  and  92  per  cent  is  shipped  to  England. 
By  stopping  ''  the  exportation  of  so  much  of  the  fertility  of  the  soil," 
condensin_g  products  "•  into  nuMit,  butter,  cheese,  flour,  etc.,  as  near 
the  farm  as  i^ossible,''  nsing  oats,  barley,  and  all  the  by-products  of 
grain  for  feed  and  manure,  stopping  the  w^aste  of  all  manurial  sub- 
stances, and  rotating  wheat  with  grass,  peas,  and  other  forage  crops, 
Avheat  may  be  grov.n  as  the  princijial  money  crop  of  this  section. 

Thp:  by-products  of  wheat,  W.  J\[.  Hays,  B.  S.  A.,  and  D.  N, 
Harper,  Ph.  I),  (pp.  1*2-10).^ — The  growing  demand  for  the  by- 
products of  wheat  as  food  for  animals  is  connnented  on  and  the 
necessity  for  care  in  making  a  choice  among  the  different  products 
of  the  mills  is  urged.  Chemical  analyses  of  various  by-products  of 
wheat  obtained  from  Minnesota  mills  are  given  in  tabular  form  and 
comi^ared  with  similar  analyses  of  oats,  shorts,  bran,  and  clover  ha}'. 
To  avoid  confusion  the  following  definitions  are  given: 

The  name  screenings  has  beeu  herein  used  for  the  waste  products  cleaned  out 
of  wheat,  screenings  meal  for  the  same  when  ground:  cocldc  bran  for  the  bran 
of  small  wheat  and  hulls  of  weed  seeds,  after  riuming  ground  screenings  through 
the  "  reel  "  and  removing  the  finer  floury  particles  which  are  jmt  into  the  shorts, 
and  here  called  ffour  of  screenings.  The  tables  show  that  the  composition  of  an 
average  sample  of  screenings  differs  but  little  from  that  of  oats,  and  practical 
experience  indicates  that  good  average  screenings  have  nearly  an  equal  feeding 
value  for  manj'  purposes.  The  flour  of  screenings  is  sliown  to  have  consider- 
able less  of  protein  than  shorts,  and  thei'efore  adding  it  to  the  shorts  slightl.v 
decreases  the  value  of  the  shorts  for  mixing  with  coarse,  rough  fodders  which 
need  to  be  supi>lemented  with  feeds  es]iecially  rich  in  protein.  Even  the  better 
grades  of  cockle  bran,  owing  to  a  large  proportion  of  wheat  bran  contained, 
have  a  value  approaching  that  of  liay.  These  products  should  all  be  fed  in  the 
coxnitry  producing  the  wheat,  because  of  their  value  in  feeding  anin:als  and  for 
fertilizing  the  land. 

The  Rocky  Mountain  locust  in  Otter  Tail  County,  Minn.,  in 
1S89,  O.  Lugger,  Ph.  D.  (pp.  17-80). — This  is  an  account  of  an  exten- 
sive experiment  in  the  spring  of  18S9  by  the  entomologist  of  the  Sta- 
tion and  the  cliairman  of  the  county  commissioners  of  Otter  Tail 
County,  acting  under  the  authority  of  the  governor  of  the  State,  in 
accordance  with  the  provisions  of  an  act  of  the  legislature.  As  pre- 
viousW  stated  in  the  annual  report  of  the  Station  for  1S88.  "  no 
locusts  had  issued  in  that  year  from  eggs  in  fields  plowed  after  such 
eggs  had  been  dej)osited.''  To  make  quite  sure  of  the  correctness  of 
this  observation,  numerous  plowed  fields  were  investigated  very  closely 
in  the  spring  of  1889,  l)ut  in  no  case  could  a  single  egg-mass  be  found 
near  the  surface,  and  subsequent  observations  showed  that  no  locusts 
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hatched  from  such  fields.  On  the  otlicr  hand,  a  close  inspection  of 
neglected  or  abandoned  fields  revealed  the  fact  that  fields  with  the 
stubble  of  1888  contained  large  numbers  of  eggs,  while  the  stubble 
land  of  years  previous  to  1S88  contained  either  no  eggs  or  very  few. 
No  eggs  could  be  found  in  the  native  prairie  land,  and  but  few  in 
pastures  or  ahmg  roads  and  railroads.  It  was  also  shown  that  essen- 
tially the  same  area  as  in  1888  was  infested. 

In  some  fields  as  many  as  75  per  cent,  or  even  more,  of  the  eggs  had 
been  destroyed  by  parasites,  and  in  general  throughout  the  whole  in- 
fested area  it  is  safe  to  say  that  at  least  one-half  of  all  the  eggs  had 
been  destroyed,  principally  by  egg-feeding  insects.  An  illustrated 
description  of  the  eggs  of  the  locusts  and  the  way  in  which  they  are 
deposited  in  the  fields  is  given.  By  plowing  the  infested  field  the  eggs 
are  removed  from  the  surface  and  covered  with  5  or  G  inches  of  soil, 
and  the  position  of  the  burrow  or  hole  containing  the  egg-mass  is 
inverted,  so  that  its  mouth  points  downward  instead  of  upward. 
Plowing  has  this  additional  advantage,  that  the  egg-masses  in  most 
cases  are  thus  thoroughly  broken  up,  individual  eggs  become  sur- 
rounded by  earth  and  moisture,  and  being  no  longer  protected  by 
their  water-proof  coat  of  dried  mucous  matter  they  soon  perish. 

Methods  em  flayed  to  hill  the  locust. —  (1)  Plowing. — This  was  the 
method  most  extensively  employed  in  this  case,  and  proved  a  great 
success.  Notwithstanding  the  fact  that  the  natural  conditions  were 
favorable  to  the  locust,  none  hatched  in  plowed  fields.  As  it  was 
found  impracticable  to  plow  all  the  infested  fields  in  time  to  prevent 
the  eggs  from  hatching,  the  w^orst  places  Avere  plowed  first  and  after- 
wards those  that  were  less  thoroughly  infested,  together  with  some 
timothy  fields  and  pastures.  A  large  portion  of  this  work  was  done 
at  the  expense  of  the  State.  (2)  Bnrning. — In  many  places  where 
the  eggs  were  not  numerous  enough  to  warrant  plowing  the  entire 
field,  a  strip  was  plowed  around  the  field  and  the  inclosed  space  was 
burned  over  after  the  young  locusts  appeared.  (3)  Catching  with 
hopper-dozers. — These  were  used  with  success  in  timothy  fields  and 
pastures  where  the  locusts  had  hatched.  (4)  Rolling. — This  method 
was  tried  in  several  instances  by  farmers  without  success.  (5)  Lon- 
don purple. — This  material  was  used  as  an  insecticide  for  the  locust 
in  several  cases  with  marked  success. 

An  examination  of  soil  from  some  of  the  plowed  fields  in  July 
showed  that  either  the  eggs  were  destroyed  or,  if  they  had  hatched, 
the  young  locusts  had  died  before  reaching  the  surface. 

The  parasitic  and  predaceous  insects  mentioned  in  the  annual 
report  of  the  Station  for  1888  as  feeding  on  the  eggs  of  the  locust 
were  equally  abundant  in  1889.  Those  mentioned  in  this  bulletin  are 
the  red  mite  {Tromhidium  locustarinn) ,  bee  fl}^  (Syntoschus  oreas), 
blister  beetles,  a  click-beetle  (Cryptohypmis  bicolor,  Esch.,  var.  lacus- 
18492— No.  4—05  M 5 
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tris),  hawk  fly  {Erax  hciHtardii) ,  also  a  ne^^'' species  of  Scelio,  egg- 
feeding  beetle^  of  the  genus  A/tiara,  hirvie  of  Ilarpahts  herhivagiis, 
Say  ( ?),  Tachiiia  flies,  and  flesh  flies. 

During  the  earl}^  summer  of  1889  at  least  twent}^  species  of  locusts 
occurred  in  large  numbers  throughout  Otter  Tail  County  and  other 
parts  of  Minnesota. 

The  need  of  additional  legislation  and  of  prompt,  intelligent,  and 
concerted  action  by  farmers  is  emphasized. 

BULLETIN  Xo.  9,  NOVEMBER,  3SS9. 

Russian  willows  and  poplars,  S.  B.  Green,  B.  S.  (pp.  39-^7), 
(illustrated). — In  this  are  given  descriptions  of  eleven  species  of  pop- 
lars and  six  species  of  willows  from  Europe  and  Asia,  Avhich  have 
been  grown  at  least  five  years  in  this  State,  with  suggestions  as  to 
their  value  for  Minnesota.  These  trees  may  be  used  for  wind-breaks, 
timber,  shade,  ornaments,  etc.  In  an  experiment  in  growing  cuttings 
from  these  varieties  in  the  spring  of  1888,  over  80  per  cent  of  the 
cuttings  from  all  except  three  varieties  rooted.  Persons  desiring  to 
plant  cuttings  are  advised  to  select  clean  two-year-old  wood,  or  strong, 
Avell-ripened  one-year-old  wood  from  healthy,  vigorous  trees.  Pieces 
8  to  10  inches  long  and  about  one-half  an  inch  in  diameter  are  pre- 
ferred. "  It  is  generally  best  to  make  cuttings  in  the  fall  after  the 
growth  stops."  but  they  may  also  be  rooted  successfully  if  made  early 
in  the  spring.  They  should  be  planted  in  mellow  soil,  at  least  8 
inches  deep,  in  rows  '.^  feet  apart. 

Insects  afiecting  poplars  and  avillov.s,  O.  Lugger,  Pii.  D.  (pp. 
48-64),  (illustrated). — This  contains  popular  accounts  of  the  large 
willow  saw-fly  {Chnhe-v  americana) ^  yellow-spotted  willow  slug  {Ne- 
mattis  ventrdlh)^  streaked  cotton-wood  leaf  beetle  (Lina  scy'ipta)^ 
Lina  tremiiJ<i\  Lino  Uippomea^  poplar  borer  {Saperda  ealcarata), 
poplar  gird ler  (Saperda  coneoloy).  Antiopa  l)utterfly  {Vanef^sa  anti- 
opa),  fall  web  worm  {Hypliantfia  ciniea),  Cecropia  moth  {Platy- 
smnia  cecropia)^  and  American  silkworm  {Telea  polypltemvs).  A 
Tachinid  fly  was  observed  to  attack  the  large  willow  saw-fly.  As 
stated  in  Insect  Life,  \o\.  II,  p.  104,  "'  the  work  of  the  poplar  girdler 
is  for  the  first  time  illustrated,  and  a  number  of  dift'erent  sjjecies  of 
Ichneumonida'  are  reijorted  to  have  been  bred  from  it.  Acronycta 
popidi,  Riley,  is  made  a  synonym  of  .1.  Icpiiseulina,  (luenee,  follow- 
ing Grote ;  but  this  is  an  error,  the  latter  species,  known  to  us,  being 
different  in  both  larva  and  imago,  and  occurring  on  the  Pacific 
coast." 
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P.rr.LETIX  No.  8.  AUGUST  :'.0,  ISSO. 

Stock  feedinu,  B.  Irby,  M.  S.  (pp.  1-0). — Silos  and  silaye. — 
The  silos  in  use  at  the  Station  are  described,  and  anah'ses  of  corn, 
sorghum,  pea  vines,  teosinte,  and  chicken  corn  {SoryJiion.  vulgare) 
used  for  silage  are  given. 

Chicken  coph  vs.  com  an  food  for  mules. — A  brief  account  of  an 
experiment  in  which  chicken  corn  was  compared  with  corn  as  a  par- 
tial ration  for  mules.  Analyses  of  these  two  feeding  stuffs  and 
"  mixed  hay  "  are  given. 

Feeding  experiments  with  cali'es. — Twenty-one  grade  Holstein 
and  Jersey  calves,  divided  into  seven  lots  of  three  each,  were  fed 
eight  weeks  to  compare  different  feeding  stuffs,  of  which  the  cheapest 
in  this  case  appeared  to  be  cotton  seed. 

BULUirriN   Xr).  9.  AUGUST  30.  ]889. 
St):ME  ENTOZOIC  DISEASES  OF  SHEEP  AXD  CALVES,  D.  L.   PnARES,  M.  D. 

(pp.  3-10). — This  contains  brief  popular  accounts  of  some  of  these 
diseases,  Avith  suggestions  as  to  treatment  and  prevention,  and  dia- 
grams of  parasites  causing  such  diseases. 

Helenii  M  AT  tu:mxaee,  D.  L.  Phares,  M.  D.  (pp.  11-14). — Brief 
notes  on  experiments  with  tliree  calves,  showing  the  poisonous  effects 
of  decoctions  of  this  weed,  which  sometimes  is  very  harmful  to 
animals  out  at  pasture.  The  flower  and  leaf  of  the  plant  are  illus- 
trated in  diagrams  accompanying  the  article. 

HULLimx  Xo.  10.  OCTOBER  10,  1889. 

I)eii()Kmn(;.  I).  L.  Ptiaijks.  ]M.  T).  (pp.  3-1:5).  (illustraied).— The 
author  thoroughly  believes  in  the  usefulness  of  dehorning  cattle,  and 
considers  it  neither  a  dangerous  nor  a  cruel  operation.  He  states 
tliat  he  has  been  long  familiar  with  it.  and  that  during  the  last  three 
years  he  lias  examined  cases  and  reports  of  cases  to  the  number  of 
more  than  10.000.  The  bulletin  gives  popular  explanations  of  the 
anatomy  of  the  iiead  of  the  ox,  directions  for  performing  the  dehorn- 
ing and  for  ti-eatment  in  case  of  hemorrhages,  and  considerations 
which  make  dehorning  advisable.  Sections  of  horns  are  illustrated 
by  diagrams. 

The  author  seems  to  especially  favor  the  dehorning  of  calves,  though 
he  thinks  that  it  ''  may  be  [)erforme(l  on  aninials  of  any  age,  with  little 
danger  of  serious  injury.*' 

At  the  place  where  tlie  horn  is  to  come  the  .voiiiic;  calf  has  a  small,  button- 
like, hairless  spot,  easily  seized  and  moved  with  thumb  and  fingers.    After  a  few 
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\^eeks  a  small  tubercle  may  be  felt  under  the  skin;  now  absorption  has  com- 
menced on  the  inside,  extending  the  frontal  sinus,  and  deposit  is  taking  place 
outside  under  the  skin,  and  a  core  for  the  horn  has  commenced  forming.  Now 
is  probalily  the  best  time  to  dishorn,  and  a  pocket-knife  or  scalpel  is  a  convenient 
instrument  for  performing  the  operation.  The  bald  skin  with  a  border  of  one- 
fourth  of  an  inch  wide  of  hair-covered  skin,  togethei-  with  the  cartilaginous 
button  or  tubercle  beneath,  may  all  be  easily  severed  with  a  single  cut  and  in  a 
moment.  But  a  few  drops  of  blood  are  lost,  the  periosteum  which  secretes  the 
bony  core  and  the  portion  of  skin  which  secretes  the  horn  are  removed  with 
little  pain  to  the  calf  and  in  a  few  days  it  is  well. 

The  beneficial  results  of  dehorning  are  recapitulated  as  follows: 

It  prevents  these  animals  from  wounding  and  bruising  and  famLshing  one 
another,  saves  a  vast  amount  of  time  in  handling,  of  room  in  sheltering,  and  of 
feed  stuff.  Beeves  are  fatted  for  market  with  much  les«  expense  of  feed  and  in 
less  time.  They  go  into  the  markets,  as  attested  by  the  dealers  at  the  great 
cattle  depots,  in  much  better  condition,  having  whole  hides  and  unbruised  flesh, 
both  of  which  sell  more  promptly  and  at  better  prices,  while  the  cost  of  trans- 
portation of  the  live  animals  is  much  less,  because  a  larger  number  can  be 
packed  in  each  car.  For  like  reasons  the  milk,  cream,  and  butter  product  is 
increased  in  quantity  and  impi'oved  in  quality. 
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DIVISION  OF  CHEMISTRY. 

BULLETIN  No.  21. 
ExPKRIitEXTS    IN    THE    MANUFACTURE    OF    SUGAR    BY    DIFFUSION     AT 

Lawrence,  La.,  in  1888-89,  G.  L.  Spencer  (pp.  67). — This  contains 
a  description  of  the  a])paratus  and  processes  employed,  and  details  of 
works  and  resnlts.  The  dilfnsion  battery  nsed  was  of  the  type  ordi- 
narily emplo^yed  in  the  extraction  of  sugar  from  the  cane,  and  had  a 
capacity  of  about  200  tons  of  cane  per  day  The  text  and  tables  show 
the  (piality  of  the  cane,  as  indicated  by  analyses  of  the  normal  juice 
and  of  the  corresponding  diffusion  juices,  yields  of  sugar,  amount  of 
coal  consumed,  manufacturing  data,  and  numerous  other  details. 

SiDiimari/. — The  results  of  the  diffusion  work  thoroughly  demon- 
strate the  practical  manufacturing  yalue  of  the  process  as  applied  to 
sugar  cane,  'i'he  cane  will  submit  to  rougher  treatment  in  the  diffu- 
sion battery  than  the  beet,  and  coFsequently  the  manipulations  are 
siujpler.  This  very  ])roi)erty  of  the  cane  often  tempts  the  batterymen 
to  careless  work,  resulting  in  loss  to  the  planter.  P]yery  possible 
precaution  shoidd  be  taken  to  secure  regularity  of  work.  It  should 
be  remember(Ml  tliat  the  l);ilteryman  is  j^laced  in  a  responsible  posi- 
tion, and  he  should  l>e  remunerated  jiccordingly. 

Dehiys  incident  to  the  diffusion  battery  ^^.>re  of  rare  occurrence. 
A\'ith  satisfactory  cutters  there  is  yery  little  probability  of  delays 
except  from  bad  weather. 

The  results  of  this  season's  wor!'  indicate  the  possil)ilities  of  diffu- 
sion and  justify  a  rapid  inti'cxhiction  of  tlie  ]:)rocess. 

BULLETIN  No.  22. 

Experiments  at  Des  Lignes  Sugar  Experizment  St.\tion,  Bald- 
AviN.  La„  in  1888.  C.  A.  Cr.vmpton  (pp.  36). — The  equipment  of  the 
factory  and  the  method  of  its  operation  are  described.  The  results 
for  each  week  are  sunnnarized  and  compared.  There  are  also  tables 
of  the  daily  analyses  of  juices  from  the  mills,  Ayith  an  average  for  the 
four  weeks  during  Ayhich  the  factory  was  under  complete  chemical 
control:  mamifacturing  data,  includina*  the  tons  of  cane  grown  and 
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the  amount  of  merchantable  sugar  made;  the  amount  of  sugar  recov- 
ered in  the  different  products  and  in  the  molasses,  and  the  percentage 
of  this  sugar  in  terms  of  the  cane  and  of  the  sucrose  in  the  original 
juice;  the  losses  which  occurred  in  the  manufacturing  operations  of 
the  house;  the  loss  by  inversion,  calculated  for  each  operation,  and 
the  results  of  inversion.  It  appears  from  these  tables  that  the  total 
loss  in  the  house  \vas  8.03  per  cent  of  the  amount  of  sugar  present  in 
the  juice,  which  was  taken  as  a  starting  point. 

Experiments  in  acid  and  neutral  clarification  of  the  juices  resulted 
in  showing  that  neutral  clarification,  while  involving  some  damage  to 
the  quality  of  the  final  product,  avoids  most  of  the  loss  by  inversion, 
which  occurs  when  the  juices  are  kept  acid.  The  loss  by  inversion 
due  to  boiling  and  skimming  the  sirup  in  open  evaporators,  as  is  the 
custom  in  many  sugar-houses,  was  plainly  demonstrated  by  a  series 
of  comparative  tests. 

Experiments  in  the  use  of  maceration  between  mills  gave  important 
results.  With  a  dilution  of  about  10  per  cent  the  extraction  was  im- 
proved fully  5  per  cent  over  that  ordinarily  obtained  by  the  mill;  or, 
in  other  words,  the  yield  of  sugar  per  ton  of  cane  was  increased  at 
least  10  pounds. 

To  find  whether  cane  improves  by  standing  in  the  field,  analyses  of 
cane  taken  from  different  fields  at  the  beginning  of  the  season  were 
comjDared  with  those  of  cane  taken  from  the  same  fields  at  the  end  of 
the  season.  It  was  found  that  an  improvement  equivalent  to  from  13 
to  23  pounds  of  available  sugar  per  ton  had  taken  place  in  the  cane 
allowed  to  stand  the  longest. 

The  proprietors  of  the  jDlantation  intend  to  adopt  diffusion  for  the 
coming  campaign.  Arrangements  have  been  made  by  which  the  De- 
jDartment  of  Agriculture  will  have  control  of  the  chemical  work  and 
will  is^ue  a  report  of  the  season's  operations. 

BULLETIN  No.  23. 

Expp:rimexts  at  the  suoar  experiment  station  on  Caeumet 
Plantation,  Pattersonville,  La.,  in  1S8S-80,  H.  Edson  (pp.  42). — 
"  The  factory  is  located  on  the  bank  of  tlie  Bayou  Teche.  -±1  miles 
above  Patterson,  parish  St.  ]Mary,  La.,  and  has,  therefore,  an  unlim- 
ited supply  of  Avater.  well  adapted  to  every  sugar-factory  purpose."' 
The  jilant  of  the  factory,  its  organization  and  administration,  and 
the  processes  of  manufacture  are  descrii>ed.  An  account  is  also  given 
of  the  operations  of  the  season,  with  details,  in  tabular  form.  By 
the  addition  of  11.1>4  per  cent  of  watt-r  when  the  cane  was  macerated, 
17  pounds  of  sugar  jier  ton  were  gained.  '*  The  only  extra  expense 
entailed  was  that  involved  in  the  evaporation  of  the  Avater  added, 
and  as  at  Calumet  all  the  exhaust  steam  could  not  be  used  before 
maceration  was  begun,  the  extra  yield  was  secured  with  almost  no 
expense.'' 
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Ai'uilahh'  .-iiKidr. — A  table  p^ives  the  results  of  each  of  the  five  runs 
into  whieii  the  (•auii)aiiin  was  divided  at  (^aluniet.  including  both 
the  aiiioMMt  of  siiiiai"  accordini!'  to  the  reirular  foi-nnda  and  that  which 
Avas  actually  secured ;  also  a  fornnda  expressing  the  results.  Tho 
yield  is  the  best  ever  obtained  in  l^oiiisiana  by  the  milling  ])rocess. 

X(  ntriil  r,s,  iic'/d  rl(irific((t'((/ii. — Ihe  ditl'ert'nt  methods  of  clarilica- 
tion  and  the  prices  are  discussed.  "  In  all  Louisiana  siigarhouses 
where  suli)hur  is  used  the  juices  are  left  slightly  acid  for  the  purpose 
of  securing  an  inij)roved  coloi-  in  all  the  j)r()dncts.  from  first  sugar  to 
final  molasses,  inclusive.  'Jliis  |)ract.ice  is  followed  both  in  open- 
kettle  and  vacuum-pan  sugarhouses.  '•'  *  *  As  far  as  this 
season's  work  was  carried  at  Calumet  the  advantage  lies  entirely  with 
the  acid  clarification.  By  careful  and  expeditious  working  of  tho 
juice  inversion  was  almost  prevented:  as  large  an  amount  of  sugar 
can  be  recovei-ed  from  the  juice  and  the  nuirkct  value  of  the  products 
are  invariably  higher." 

As  the  result  of  the  season's  work,  the  average  total  sugar  obtained 
per  ton  of  the  v^hole  crop  of  cane  was  20(5.85  pounds.  "  From  the 
siruj)  to  the  final  product  it  is  hard  to  see  how  the  work  could  be 
improved.  The  most  noticeable  feattire,  and  the  one,  I  think,  to 
which  the  high  yield  may  be  attributed,  was  the  remarkable  .stiffness 
to  which  the  massecuites  were  boiled.  In  all  grades  of  the  material 
as  much  water  Avas  driven  off  as  Avas  thought  safe  to  do.  By  this 
remarkabl}'  good  boiling  an  amount  of  sugar  was  recov^ered  Avhich 
leaves  absolutely  no  room  for  comparison  Avith  the  Avork  of  other 
Louisiana  sugarhouses.  "'•'  *  *  ^^llat  has  been  done  can  be  done 
again,  and  Avhen  the  Louisiana  planter  adopts  diffusion,  and  carries 
his  sugarhouse  Avork  to  such  a  degree  of  perfection  as  has  already 
been  attained  at  Calunu-t.  it  Avill  be  no  unusual  thing  to  hear  that 
250  pounds  of  sugar  haA-e  b;H'n  obtained.''  The  aA'erage  in  the  State 
heretofore  has  been  about  125  or  130  pounds. 

BULLETIN  No.  24. 

rRocEEnixGs  OF  81XT11  Annual  Conaention  of  the  Association 
OF  Official  Agricultik.vl  Chemists  (pp.  235). — This  conA'cntion 
Avas  held  in  Wasliington.  at  this  Department.  September  10-12,  1889, 
and  its  proceedings  Avere  edited  by  H.  \K.  Wiley,  secretary  of  the 
association.  Besides  a  full  account  of  the  meeting,  the  bulletin  con- 
tains the  official  methods  of  analysis  of  the  association  for  1887-88, 
including  those  for  conunercial  fertilizei's,  cattle  foods,  dairy  prod- 
ucts, and  feruieutiMl  liquoi's.  and  a  ])rovisional  method  for  sugar 
analysis. 

BULLETIN   No.  25. 

A  ropm>AR  treatise  on  the  extent  and  character  of  food  adtjl- 
TERATiONS.  A.  J.  Wedderburn  (pp.  61). — Tliis  is  a  collation  of  "evi- 
dence in  regard  to  the  extent  and  character  of  food  adulteration, 
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derived  largely  from  the  work  of  the  various  State  sanitary  bodies, 
official  reports,  documents,  and  discussions  upon  which  the  laws  of  the 
different  States  were  based,  the  laAvs  of  the  various  States  themselves, 
njid  the  expressions  of  numerous  scientific  men  on  this  subject."  The 
bulletin  is  divided  into  the  following  sections:  (1)  Introduction,  on 
tlic  character  and  extent  of  adulteration  and  the  need  for  national 
legislation  on  the  subject.  ('■J.)  A  brief  notice  of  the  work  done  by  the 
Department  of  Agricultiu'e.  (3)  Extracts  from  reports  of  various 
State  authorities  and  sanitary  bodies.  (4)  Evidence  showing  the 
necessity  for  inspection  botli  before  and  after  slaughter  of  animals 
intend(!d  for  food.  (5)  Extracts  from  letters  and  reports  indicating 
public  opinion  on  this  subject,  etc.  (6)  Food  products  adulterated 
and  adultei-auts  commonly  used.  (7)  A  list  of  States  and  countries 
having  anti-adulteration  laws. 

The  author  believes  that  the  percentage  of  adulteration,  sophistica- 
tion, and  misbranding  of  food  products  is  not  far  from  la  per  cent, 
which  would  imply  a  loss  to  the  people  of  this  country  alone  of 
$075,000,000  a  year.  This  estimate,  however,  is  much  larger  than 
that  given  by  other  authorities  on  this  subject. 

The  general  conclusions  reached  are:  ''(1)  That  adulterations  exist 
to  an  extent  that  threatens  every  species  of  food  supply.  (2)  That 
Avhile  these  adulterations  are  mainly  commercial  frauds,  practiced  by 
unscrupulous  manufacturers,  manipulators,  and  dealers  for  the  pur- 
jiose  of  deceiving  their  customers  and  adding  to  their  gains,  yet  there 
are  also,  to  an  alarming  extent,  poisonous  adulterations  that  have,  in 
many  cases,  not  only  impaired  the  health  of  the  consumer  but  fre- 
quently caused  death." 

The  nrgmnent  for  nationr.l  legislation  to  prevent  adulteration  is 
thus  summarized:  ''  In  view  of  the  extensive  and  increasing  adultera- 
tion, misbranding,  and  debasing  of  food,  liquors,  and  drugs,  and  in 
view  of  the  fact  that  such  practices  can  not  be  entirely  and  effectually 
regulated  by  State  laws,  owing  to  the  numerous  complications  arising 
from  interstate  commerce,  it  becomes  necessary  that  State  laws  should 
l)e  supplemented  by  national  law  on  this  subject.  Such  national  leg- 
islation is  demanded  not  only  hy  the  State  authorities  but  by  public 
opinion." 

BULLETIN  No.  13,  PART  V. 

Bakixg  powders,  C.  a.  Cramptox  (pp.  5G1-627). — This  is  a  con- 
tinuation of  the  report  on  the  investigation  of  foods  and  food  adulter- 
ation by  this  Department,  of  which  four  parts  have  previously  been 
issued. 

The  subject  treated  is  baking  powders,  their  character,  composi- 
tion, and  analysis.  The  ordinary  methods  of  aerating  bread  are  first 
considered,  including  the  use  of  yeast  and  the  incorporation  of  car- 
b(niic-acid  gas  with  the  dough,  and  then  the  chemicals  which  may  be 
used  for  the  same  purpose  are  mentioned. 
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The  consumption  of  baking  powders  in  the  United  States  is  given 
as  nearly  as  it  could  be  ascertained  in  the  absence  of  an}^  established 
statistics  on  this  point.  Baking  powders  are  classified  in  three  prin- 
cipal divisions,  according  to  the  nature  of  the  acid  constituent  used 
in  driving  off  the  carbonic-acid  gas.  Each  of  these  classes  is  taken 
up  in  turn,  the  chemical  reactions  whicli  occur  when  the  powder  is 
dissolved  are  stated,  and  the  nature  of  the  residue  is  discussed. 

Particular  attention  is  paid  to  the  class  of  baking  powders  known 
as  alimi  powders,  on  account  of  the  prominence  which  Jias  been  given 
10  the  question  of  the  henlthfulness  and  propriety  of  the  use  of  alum 
in  breadstuff's.  Various  opinions  and  authorities  are  quoted  on  both 
sides  of  the  question  and  conclusions  are  drawn  in  so  far  as  the  evi- 
dence will  permit.  The  different  classes  of  baking  powders  are  also 
comi)ared  with  reference  to  their  relative  aerating  strength  and  the 
amount  of  residue  left  by  each. 

The  composition  of  baking  powders  as  found  in  the  market  is  next 
considered.  Full  abstracts  are  made  of  official  reports  upon  this  sub- 
ject by  Prof.  PI.  A.  AVeber,  in  the  "  First  Annual  Report  of  th?  Ohio 
State  Dairy  nnd  Food  Commission  for  1887,"  which  gives  the  results 
of  a  partial  analysis  of  a  large  number  of  samples;  and  by  Professor 
Cornwall,  in  the  "  Report  of  the  Dairy  Commissioner  of  New  Jersey 
for  1888."  The  analyses  made  in  the  course  of  the  investigation  by 
this  Department  are  also  given,  and  the  methods  of  analysis  U'-ed  are 
discussed  in  detail,  together  with  the  comparative  results  of  different 
luethods.  The  methods  of  analysis  used  include  the  following  deter- 
minations: Estimation  of  carbonic  acid,  both  total  and  available; 
estimation  of  starch  by  direct  determination;  estimation  of  phos- 
phoric acid,  of  tartaric  acid,  alkalies,  aluminum,  calcium,  sulphuric 
acid,  ammonia,  and  moisture.  The  results  of  the  analyses  are  given 
in  full,  the  percentage  composition  being  calculated  in  one  table  and 
the  probable  percentage  combination  in  another,  with  notes  and  com- 
ments upon  peculiar  combinations  and  constituents  in  certain  cases. 
Hie  results  of  the  analyses  were  found  to  agree  substantially  with 
those  obtained  in  the  investigations  of  Professors  AVeber  and  Corn- 
wall. 

The  difficulties  in  the  way  of  the  preparation  of  baking  powders  in 
the  household  are  stated,  and  simple  formulas  are  given  whereby, 
with  proper  care,  any  housekeeper  may  make  up  baking  powder 
Avhich  will  be  in  all  respects  equal  if  not  superior  to  any  of  the 
brands  sold  in  the  market  and  much  less  expensive. 

Tlie  regulation  of  the  sale  of  baking  powders  by  law  is  advocated 
in  so  far  as  to  require  ihe  formula  and  composition  of  each  brand 
to  be  printed  on  the  package,  in  order  that  the  consumer  may  be  fully 
informed  of  the  character  of  the  jiowder  which  he  buys. 
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EDITOPvIAL  NOTES. 

The  following  facts  concerning  agricultural  investigations  in  Can- 
ada are  taken  in  part  from  the  fifteenth  annual  report  of  the  Ontario 
Agricultural  College  and  Experimental  Farm  for  1889 : 

"  In  the  year  188G  an  act  of  Parliament  was  passed  by  the  Dominion 
Government,  making  provision  for  the  establishment  of  five  experi- 
mental farms  throughout  Canada,  the  principal  one  to  be  at  Ottawa, 
and  to  serve  for  both  r)ntario  and  Quebec;  the  other  four  being 
located  as  follows:  One  in  the  Maritime  Provinces,  one  in  Manitoba, 
one  in  the  Northwest  Territories,  and  one  in  British  Columbia.  The 
farms  have  been  purchased  and  a  superintendent  engaged  for  each. 
Experimental  work  was  commenced  on  the  Central  Farm  in  1886,  and 
upon  the  others  about  two  years  later.  No  pains  are  being  spared  in 
making  these  experimental  centers  an  honor  to  Canada." 

The  Central  Farm,  situated  in  the  suburbs  of  Ottawa,  comprises 
466  acres.  The  land  is  fi-om  40  to  80  feet  above  the  adjacent  rivers, 
and  is  so  located  that  part  of  it  drains  into  the  liideau  River  and  part 
into  the  Ottawa  River.  The  soil  varies  from  heavy  clay  to  light, 
sandy  loam.  l)ut  a  darlc.  sandy  loam  of  good  quality  and  a  friable  clay 
loam  predominate. 

The  exi)erimental  faiiii  for  the  Maritime  Provinces  is  at  Nappan, 
Nova  Scotia.  It  comprises  about  300  acres,  including  woodland, 
marsh  or  dyke  land,  and  lower  and  higher  upland.  The  soil  is  chiefly 
clay  loam  with  a  subsoil  varying  from  clay  to  gravelly  clay.  In 
Manitoba  the  farm  is  near  P)randon,  132  miles  west  of  Winnipeg,  and 
contains  640  acres  of  meadow  land  sloping  up  from  the  Assiniboine 
River  and  inchiding  a  portion  of  the  bluffs  which  form  the  boundary 
of  the  river  valley.  The  soil  varies  from  the  rich,  dark,  clay  loam  of 
the  bottom-land  to  a  sandy  loam  along  the  bluffs.  ''  It  has  a  large 
area  of  soil  which  fairly  represents  the  great  grain-growing  districts 
of  Manitoba.'-  The  farm  for  the  Northwest  Territories  is  near 
Indian  Head,  itbout  100  miles  north  of  the  United  States  and  the  same 
distance  west  of  the  Manitoba  boundary.  It  contains  640  acres, 
including  a  variety  of  clay  and  sandy  soils,  and  when  the  experiment- 
ing began  wa<  all  open  prairie  Avithout  trees  or  shrubs.  There  is  a 
good  supply  of  water  (m  the  farm.     In  T'>rilisli  Coliinibia  the  farm  is 
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near  the  station  called  Agassiz  on  the  Canadian  Pacific  Railway,  170 
miles  east  of  Vancouver.  It  comprises  800  acres,  mainly  neglected 
l^rairie  land  which  had  been  cleared  many  years  ago.  with  about  50 
acres  of  woodland,  and  ?>o  of  crdtivated  land,  including  an  orchard. 
There  is  here  a  variety  of  clay  and  sandy  soils,  and  all  the  land  is 
sufficiently  high  to  i)revent  its  being  overflowed  at  any  time  by  the 
Fraser  River. 

These  farms  are  under  the  general  management  of  Prof.  William 
Saunders  as  director.  The  working  staff  at  the  Central  Experi- 
mental Farm  includes  F.  T.  Shutt,  M.  A.,  chemist;  James  Fletcher, 
entomologist  and  botanist;  W.  W.  Hilborn,  horticulturist,  and  A.  G. 
Gilbert,  poultry  manager.  W.  M.  Blair  is  superintendent  of  the 
farm  at  Nappan ;  S.  A.  Bedford,  at  Brandon;  Angus  Mackay,  at 
Indian  Head,  and  T.  A.  Sharpe  at  Agassiz.  The  annual  report  of 
the  investigations  conducted  at  these  farms  is  published  as  an  appen- 
dix to  the  reiwrt  of  the  minister  of  agriculture.  A  number  of  bulle- 
tins have  also  been  issued  by  the  Central  Farm. 

The  Ontario  Agi'icultural  College  at  Guelph  was  established  in 
1874.  Tw^o  years  later  w^ork  was  begun  in  the  experimental  depart- 
ment of  the  College,  when  40  plats  Avere  used  for  experimental  pur- 
poses. In  1885,  170  plats,  or  23  acres,  were  so  used,  and  in  1889,  464 
plats,  or  about  58  acres.  -Feeding  experiments  have  been  conducted 
since  1 886.  "  Chemical  analyses  were  commenced  during  the  year 
1883,  and  since  that  date  a  new  laboratory  has  been  erected,  and  the 
conveniences  greatly  increased  for  this  A^ery  important  branch  of  the 
Station's  work.  Waters,  milks,  soils,  fertilizers,  roots,  grains,  and 
plants  have  been  analyzed  so  far  as  time  could  be  secured  for  this. 
When  the  professor  of  dairying  Avas  appointed,  the  dairy  experiments 
Avere  put  under  his  direct  supervision,  the  creamer}'  Avas  continued,  a 
silo  erected,  and  numerous  experiments  AAith  corn  and  dairy  stock 
conducted."" 

An  association  called  the  Ontario  Agricultural  and  Experimental 
Union,  composed  of  OA^er  one  liTindi'ed  alunnd,  students,  and  pro- 
fessors of  the  College,  is  conducting  cooperatiA'e  experiments  in  the 
ProA'ince  of  Ontario  Avith  grains  and  fertilizers,  and  in  horticulture, 
agriculture,  dairying,  feeding  of  animals,  etc.  This  Avork  has  groAvn 
up  rapidly  Avithin  a  fcAV  years,  and  Avill  doubtless  exert  a  A^ery  bene- 
ficial influence  on  the  ao-riculture  of  the  Province. 


An  international  congress  Avill  be  held  at  Vienna  in  connection  Avith 
the  agricultural  exhibition  to  take  jrlace  there  from  May  to  Novem- 
ber, 1890,  under  the  auspices  of  the  Imperial  Royal  Agricultural 
Society  of  Vienna.  The  congress  Avill  meet  early  in  September  and 
will  be  organized  in  scA^en  sections,  as  foUoAvs: 

(1)  Agriculture  in  general,  including  stock  raising  and  A'eterinarA^ 
theory  and  practice. 
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(2)  Af>-i-i('iiltni;il  specialties,  such  as  the  raising  of  fruit,  tobacco, 
hops.  flax,  silk-worms,  bees,  or  fishes,  aiul  the  iiiakinf>-  of  wine. 

(;'))  Ao-i-iculti'.ral  en  gi  nee  ring,  including  irrigation,  drainage,  swamp 
cultuiv.  utilization  of  otl'al.  etc. 

(4)  Agricuhural  iiubistries,  such  as  the  making  of  sugar,  stai-cii, 
and  yeast,  bi-ewing  and  distdling,  milling,  dairying,  etc. 

(5)  Agi-icultui'al  science  and  education,  inchiding  schools  of  dif- 
ferent grades  and  experiment  stations. 

((■))  Forestry,  including  general  forestry,  the  lumln-r  trade,  forest 
engineering,  instruction  in  forestry,  etc. 

(7)  Rural  economy,  inchiding  legislation,  statistics  of  agriculture, 
cooperative  associations,  insurance  and  loans,  protection  for  birds, 
etc. 


This  Office  has  received  seven  bulletins  of  the  Imi)erial  College  of 
Agriculture  and  Dendrology,  Tokio,  Japan,  published  in  English, 
from  December,  1887,  to  March,  1890,  inclusive.  The  first  is  by  Prof. 
C.  C.  Georgeson.  M.  S. :  the  five  succeeding  by  Dr.  C).  Kellner,  and  the 
last  by  Y.  Kozai.  The  titles  of  the  bulletins  are  as  follows:  No.  1, 
Fertilizer  Experiments  with  Rice;  No.  2,  The  Composition  and 
Digestibility  of  ,fapanese  Feeding  Stuffs;  No.  3,  The  Composition, 
Treatment,  and  Ai)j)lication  of  Night-soil  as  a  Manure,  and  the  Vahi- 
ation  of  Japanese  Fertilizers;  No.  4.  The  Composition  of  Several 
Japanese  Fertilizers;  No.  5,  The  Distribution  of  Vegetable  and  Ani- 
mal Nutrients  in  the  Products  Obtained  from  Rice  by  AYhitening, 
and  the  Manufacture,  Composition,  and  Properties  of  "  Koji  " 
(steamed  rice  or  barley  upon  which  is  developed  the  mycelium  of  a 
special  fungus)  ;  No.  (>,  The  Manufacture  and  Composition  of 
''  Miso  "  (a  food  prejiared  from  a  mixture  of  soy  beans,  rice  or  barley, 
common  salt,  and  water,  by  slow  fermentation,  and  much  used,  espe- 
cially by  the  lower  classes,  in  connection  with  vegetables),  and  Ex- 
periments with  Several  Nitrogenous  Fertilizers  on  Crops  (barley  and 
rice,  in  ziiu-  cylinders  bui'ied  in  a  field)  ;  No.  7,  The  Manufacture  of 
Various  Kinds  of  Tea  and  the  Niti'ogenous  Non-albuminous  Con- 
stituents of  l^amboo  Shoots. 

An  agricultural  and  industrial  exposition  is  now  in  progress  at 
Tokio,  and  will  be  couliinied  until  Julv  'M. 


On  page  2()7,  in  the  abstract  of  l)ulletin  No.  l7  of  the  Ncav  York 
Station  on  cattle  foods  and  feeding  rations,  estimates  are  given  of 
the  quantities  of  different  feeding  stuffs  and  the  di<rcstil)le  nutrients 
in  rations  fed  to  cows  by  leading  New  York  dairymen.  To  these  are 
added  estimates  of  the  fuel  A^alues  of  the  rations  in  heat  units.  The 
different   rations  varied  in  fuel  value   from  about   18,000  to  43,000 
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calories  per  cow  per  day.  The  quantities  of  protein  were  even  more 
variable,  the  rang-e  being  from  0.85  to  2.57  ponnds.  A^liile  the  figures 
given  for  the  daily  rations  are  not  assumed  to  be  entirely  accurate, 
they  show  that  the  variations  in  the  feeding  practice  of  these  dairy- 
men are  great,  and  emphasize  in  a  very  striking  way  the  need  of  bet- 
ter understanding  of  the  principles  and  closer  economy  in  the  prac- 
tice of  feeding.  Such  facts  as  these  bring  out  verj'  clearly  the  need 
of  experimental  inquiry  in  two  directions.  On  the  one  hand,  it  is 
important,  indeed  indispensable,  that  Ave  have  more  thorough  knowl- 
edge of  the  chemical  constitution  of  the  materials  used  for  feeding 
Ftuifs.  The  studies  need  to  be  prosecuted  in  such  ways  as  to  deter- 
mine, for  each  species  of  plant  and  for  the  diilerent  parts  of  the 
same  plant,  the  kinds  of  proximate  ingredients,  the  amount  of  each 
ingredient,  and  its  molecular  constitution,  its  digestibility,  and  its 
fuel  Aalue  as  measured  by  its  potential  energy.  These  data  are 
vranted  for  an  accurate  understanding  of  the  nutritive  values  of  the 
jnaterials  fed.  Along  wnth  this,  of  course,  is  the  parallel  demand  for 
better  understanding  of  the  ways  in  which  they  are  used  in  nutrition. 
On  the  other  hand,  there  is  call  for  closer  study  of  the. methods  of 
feeding  in  use  by  practical  farmers;  such  information  as  can  best  be 
t)btainGd  by  accurate  observations  of  the  kinds  and  amounts  of  feed- 
ing stuffs  used  and  the  yields  of  milk  and  butter  in  diilerent  dairies. 
In  other  words,  the  union  of  abstract  science  with  practical  observa- 
tion and  experiment,  in  such  ways  as  advanced  knowledge  and  experi- 
ence indicate,  is  necessary  to  get  the  information  which  the  dairy 
interests  of  the  country  demand,  and  the  same  applies  to  feeding  for 
other  than  dairy  purposes. 


According  to  the  latest  advices  I'eceived  by  this  Office,  A.  E.  Blount, 
M.  A.,  of  the  Colorado  Agricultural  College  and  P]xperiment  Station, 
has  been  elected  horticulturist  and  agriculturist  of  the  New  Mexico 
Agricultural  College  and  Station,  and  E.  O.  Wooton,  B.  S.,  is  to  be 
botanist  and  chemist  of  the  same  institution.  W.  P.  Cutter,  B.  S., 
of  the  New  York  (Cornell)  Station,  and  E.  S.  Eichman,  B.  S.,  of 
the  Arkansas  Station,  liave  gone  to  the  Utah  Station.  By  an  act  of 
the  legislature  of  North  Dakota,  approved  March  S,  1890,  an  agri- 
cultural college  and  experiment  station  have  been  established  at 
Fargo,  North  Dakota,  The  board  of  directors  perfected  their  or- 
ganization jNIay  1  by  the  election  of  O.  W.  Francis,  president;  J.  B. 
Power,  secretary,  and  S.  S.  Lyon,  treasurer,  and  at  an  adjourned 
meeting,  held  May  15.  appointed  as  a  station  staff  S.  T.  Satterth- 
waite,  director;  James  Holes,  superintendent  of  farm  expei'iments, 
and  Jacob  Lowell,  general  superintendent.  The  necessary  grounds 
and  buildings  have  been  secured,  and  preparations  made  to  com- 
mence the  work  of  the  Station  without  delav. 


ABSTHACTS  (IF   HniKTlNS  OF  TIIF  AdIiKTLTFKAL   F.M'Flil.MFM  STATIONS  IN 
THE  L\rrEl)  STATES  FROM  JLLV  TO  DKl'EMBFK,  ISS'J. 


p  ^v  11  'r  II. 


MISSOURI. 


Missouri  Agricultural  Experiment  Station. 

Dcpar{))ic)it  of  Missoml  Aijricidtura]  Collenc 
Location,  {'oluniliia.  Director,  Eihvard  D.  Porter,  Ph.  D.* 

BULLETIN  No.  7. 

Green  versus  dry  storage  of  fodder,  J.  W.  Sanborn,  B.  S.  (pp. 
3-20). — This  is  a  report  of  experiments  regarding  the  relative  cost  of 
silage  and  dry  storage  of  corn  and  the  nutritive  values  of  the  silage 
and  dried  corn  under  such  conditions  as  are  found  in  Missouri. 

(1)  Belatire  coi<t  of  sUos  and  Z^«ry;,s.^ According  to  the  figures 
given  in  the  bulletin  the  stone  silo  on  the  College  farm,  which  is  16 
by  22  feet  and  16  feet  deep,  inside  measure,  and  has  a  capacity  of 
about  90  tons,  cost  $153.  In  this  silo  the  cost  of  storage  room  for  the 
silage  from  an  acre  of  land,  estimated  to  average  20  tons,  would  be 
$100.  The  cost  of  erecting  a  wooden  silo  of  the  same  size  as  the 
stone  one  was  estimated  by  a  local  contractor  at  $292.  In  the  same 
Avay  it  was  estimated  that  a  barn  to  hold  23  ton'=!  of  timothy  hay,  the 
dry  matter  in  which  would  equal  that  in  the  silage  held  by  a  silo  of 
the  size  above  mentioned,  would  cost  $224.  In  these  estimates  lum- 
ber is  reckoned  at  $17.50  per  thousand  feet. 

(2)  E.vpcrhnent  in  storing  green  and  dry  fodder. — The  stover  of  a 
num])er  of  rows  of  sAveet  and  field  corn  was  put  into  the  stone  silo, 
and  that  of  the  aUernate  rows  was  dried  and  stored  in  a  compact  bod}^ 
in  a  barn.  Both  kinds  of  fodder  kept  quite  well,  but  the  silage  was 
computed  to  hiivo  lost  15.41  ])er  cent  of  its  dry  matter  by  "  shrinkage," 
and  enough  more  Avas  s])oilcd  to  bring  the  total  loss  up  to  34.3  per 
cent.  The  dry  fodder  lost,  by  the  computation,  only  5.56  per  cent  of 
its  dry  matter  by  ''  shrinkage."  This  large  difference  in  the  amount 
of  loss  of  dry  matter  by  the  two  methods  of  storage,  as  compared  with 
that  found  by  other  experimenters,  is  thought  by  the  author  to  be 
largely  due  to  the  compactness  Avith  which  the  dry  fodder  was  stored 
in  this  experiment.  The  analyses  were,  however,  unsatisfactory,  and 
the  computations  of  loss  may  not  be  entireh'  correct. 

*  When  Bulletins  Nos.  7  and  8  of  this  Station  were  prepared,  J.  W.  Sanborn 
was  director. 

349 


250 

(8)  Reldt'/rc  coat  of  luirresting  anri  stoi'inf/  f/reeii  and  dry  fodder. — - 
Calculations  are  given  to  sIioay  that  the  cost  of  harvestino-  and  storing' 
silage  under  such  conditions  as  obtain  at  the  Station  is  not  less  than  75 
cents  per  ton,  or  $15  for  an  acre  producing  20  tons,  while  the  same 
amount  of  dry  fodder  can  be  harvested,  stored,  and  cut  for  feeding 
for  $13.70;  and  taking  into  account  the  relative  loss  of  dry  matter 
and  the  relative  cost  of  the  silo  and  the  barn,  including  interest  and 
wear  of  building,  the  comparative  expensiveness  of  silage  is  made  to 
jippear  very  great. 

Conchmons. — The  following  are  among  the  conclusions  drawn  from 
these  investigations : 

(1)  The  storage  room  for  a  ton  of  silage  in  a  wooden  silo  at  the  Sta- 
tion would  cost  $3.40 ;  for  20  tons,  /.  e.,  the  product  of  an  acre,  in  a 
wooden  silo,  $08:  in  a  stone  silo,  $100;  for  an  amount  of  dry  matter 
in  hay  equal  to  that  in  20  tons  of  silage,  $49.59. 

(2)  In  the  experiments  reported  the  total  loss  of  food  material  (dry 
matter)  from  "  shrinkage  "  and  '"  spoiling  ''  was  34.3  per  cent  for 
silage,  and  for  dry  field  corn  from  ''  shrinkage  "  alone,  5.56  per  cent. 

(3)  The  dry  matter  preserved  from  20  tons  of  silage  could  be  raised 
in  3.16  tons  of  haj^  and  at  less  cost. 

(4)  The  silo  insures  against  the  leaching  effects  of  rains,  but  this  is 
not  sufficient  to  compensate  for  the  destructive  effects  of  the  silo  itself. 

(5)  ITp  to  the  point  of  feeding  silage,  dry  storage  is  the  better 
method  for  Missouri  farmers,  according  to  the  teachings  of  the  data 
recorded  in  this  bulletin. 

Com  position  of  feeding  atuff.s. — Analyses  of  amber  sorghum,  sor- 
ghum, sweet-corn,  and  field  corn,  and  of  silage  from  them  ai'e  reported 
in  the  appendix. 

BULLETIN  No.  8. 

Experiments  in  feeding  silage  against  i>ky  fodder,  J.  W.  San- 
born, B.  S.  (pp.  3-24). — In  the  introduction  to  this  article  the  method 
of  comparing  silage  and  dry  fodder  as  to  feeding  value  by  experi- 
ments during  short,  alternate  periods  is  criticised,  and  the  errors  from 
neglecting  such  important  factors  as  palatableness,  weight  of  food  in 
the  stomach,  ajid  influence  of  the  water  in  the  silage,  are  insisted  upon. 
"  Years  of  ex])erience  with  me  haA^e  shown  unmistakably  that  it  is 
highly  unsafe  to  depend  upon  an  equal  number  of  pounds  of  digest- 
ible food  as  now  ascertained  to  give  an  e(iual  growth  when  derived 
from  two  sources.'' 

In  the  feeding  experiments  reported  in  this  bulletin  timothy  hay, 
meal,  bran,  etc.,  are  used  in  all.  Silage  and  dry  fodder  from  field  and 
sAveet-corn  are  the  variable  constituents.  In  one  experiment  two  lots 
of  three  steers  each  were  fed  alike  during  a  preliminary  period  of 
thirty  days,  and  thereafter  with  silage  or  dry  corn  (in  addition  to  the 
other  food,  which  was  the  same  for  both)  as  follows:   (1)  Lot  I  on 
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.•-il}!<r('  from  (icM  corn,  and  lot  11  on  dry  fodder  from  field  corn,  for 
twenty-ei^iit  day.s.  {-2}  Lot  1  on  sila<j;e  fioni  sweet  eoi-n.  and  lot  II  on 
di'v  fodder  from  sweet-eorn,  for  twent^'-one  days.  (3)  Lot  I  on  silage 
from  field  coi'n.  and  lot  II  on  di-y  fodder  from  field  corn,  foi-  forty- 
six  days.  In  anotliei-  experiment  two  lots  of  three  cows  each  received 
dry  corn  fodder  and  silage  as  follows:  Lot  I  silage,  and  lot  II  dry 
fodder,  for  thirty-live  days:  and  lot  I  di'v  foddei-.  'ind  lot  II  silage, 
for  sixty-five  days.  The  milk  yield  for  both  periods  and  the  hutter 
yield  from  two  settings  of  milk  for  each  period  are  given,  as  well  as 
analyses  of  the  feeding  stuff's  and  of  the  milk.  The  analyses  of  the 
feeding  stuffs  and  products  were  not  as  detailed  and  complete  as  was 
desirable,  so  the  author  dw.s  not  regard  the  conclusions  as  final. 

Among  the  general  statements  based  on  these  experiments  are  the 
following:  (1)  A  given  amount  of  food,  dry  stored,  lasted  longer 
than  the  same  amount  of  food  put  int(>  the  silo.  (2)  The  ratio  of 
growth  of  steers  fed  on  dry  food  ecjualed  or  exceeded  that  of  the 
silage-fed  steers  when  compared  with  the  growth  of  each  lot  when 
both  were  fed  alike,  yet  the  total  growth  of  silage-fed  steers  was  the 
greater.  (3)  The  steers  fed  on  silage  seemed  to  have  made  relatively 
Jess  growth  of  solid  matter  and  more  of  water.  (4)  Swe?t-corn 
fodder  was  apparently  more  effective  for  the  cows  and  less  so  for  the 
steers  than  field-corn  fodder.  (5)  AVith  the  cows  the  dry  fodder, 
especially  from  sweet  corn,  was  apparently  better  than  silage.  The 
specimens  of  milk  from  tlie  dry  fodder  contained  a  larger  per  cent  of 
solids  and  yielded  more  and  better  butter,  and  the  cows  maintained 
their  live  weight  best  on  dry  fodder.  (6)  The  trial,  as  a  whole, 
implied  that  the  air-drying  method  with  dry  storage  in  a  good  barn, 
in  a  compact  form,  was  decidedly  the  more  economical  method  of  the 
two.  (7)  "In  a  very  l>ad  year  the  disadvantages  of  the  air-drying 
system  might  be  equal  to  the  disadvantages  of  the  silo,  but  they  would 
iiave  to  be  severe  to  warrant  stock  raisers  in  Missoni-i  in  investing  in 
the  silo  extensively.  The  facts  secured  will  not  warrant  me  in 
advising  our  farmers  to  build  silos  until  a  radical  change  in  the 
effectiveness  and  economy  of  the  silo  is  made,  or  a  radical  change 
occui-s  in  sui'rounding  conditions." 

lUTJ.KTIX  No.  ;».  DECEMBER,  188!). 
StI  !)Y    OI'    TIIK    I.II'F,    HISTORY   OF    CORN    AT   ITS   DIFFEREXT    PF.RIODS    OF 

(ujowrir.  p.  S(in\KrrzER,  Pii.  I),  (pp.  3-78). — This  account  of  an 
extended  and  ])ainstaking  research  includes  a  record  of  chemical 
analyses  of  the  corn  ])lant  from  samples  taken  at  fourteen  successive 
stages  of  growth,  from  .Innc  1 1.  forty  days  after  planting,  to  Septem- 
ber 24,  "when  the  last  ])lants  were  obtained  fully  ripe,  though  not 
quite  dry."  Tabulated  results  of  the  weighings  and  analyses  of  root, 
stem,  leaf,  tassel,  husk,  cob,  grain,  i)lant,  and  ear,  separately  and  com- 
plete   plant,  are    given,  with    explanations    and    conclusions.     The 
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weight  in  gramnies  of  the  whole  corn  plant  and  of  its  different  parts 
at  successive  periods  of  growth,  and  the  weight  in  pounds  of  the  ash 
and  other  constituents  of  the  corn  plant,  taken  fioni  an  acre  of  land, 
are  also  given  in  tables.  Details  of  the  methods  of  experimenting 
emploj-ed  and  forty-four  pages  of  analytical  data  are  given  in  an 
appendix.     Among  the  conclusions  drawn  are  the  following: 

1.  Tlie  stem. — The  largest  amount  of  dry  matter  in  the  stem  and  or 
stem  in  the  whole  plant  was  found  on  August  <»  (when  the  grain  ^^as 
hardly  in  the  milk  state),  indicating  that  the  productive  growth  of 
the  stem  reaches  its  height  about  that  date. 

2.  The  leaves. — Measured  in  the  same  waj-  as  for  the  stem,  the  pro- 
ductive growth  of  the  leaves  reached  its  height  al)out  the  same  time, 
or  a  little  earlier. 

3.  The  cob. — The  indications  were  that  functional  activity  con- 
tinues in  the  cob  longer  than  in  au}^  other  part  of  the  plant. 

•i.  The  grain. — The  object  here  was  to  ascertain  (1)  at  what  period 
of  growth  the  ear  may  be  severed  from  the  stalk  without  impairing 
the  vitality  of  the  seed;  (2)  hoAv  and  when  the  grain  possesses  its 
greatest  relative  and  absolute  value.  The  analyses  showed  an 
increase  in  the  weight  of  the  grain  amounting  to  24  per  cent  of  the 
total  weight  between  September  10,  when  the  leaves  Avere  drying  and 
dropping  off,  and  September  24,  when  they  Avere  all  dry  and  many 
gone.  This  increase  was  so  large  as  ''  to  indicate  clearly  that  a  crop 
of  corn  should  remain  in  the  field  as  long  as  possible,  the  Aveather 
permitting,  to  reach  its  greatest  perfection." 

5.  Th,e  whole  flant. — "  The  plant  takes  up  nearly  all  the  ash  ingre- 
dients it  needs  during  the  first  stages  of  groAVth,  and  subsequent 
additions  are  mechanically  absorbed  with  the  Avater  imbibed  by  the 
roots,"  and,  therefore,  to  develop  well  and  profitably  the  plant  must 
haA^e  easy  access  to  an  abundance  of  mineral  matter  during  its  early 
groAvth.  Nitrogen  Avas  found  in  relatively  large  amounts  in  the 
young  plant  and  decreased  in  relative  amount  as  the  ears  dev^eloped. 
The  young  plant  takes  up  nitrogen  with  extraordinary  activity. 

XEBRASKA. 

Agricultural  Experiment  Station  of  Nebraska. 
Department  of  the  IiulKStrial  College  of  the  Univer.sit!^  of  Nehra>ika. 
Location,  Lincoln.  Director,  Lewis  E.  Hicks,  Pli.  D. 

BULLETIN  No.  11.  DECEMBER  18,  1889. 
The  smut  of  avheat  and  oats,  J.  C  Arthur,  D.  Sc.  (pp.  1-23), 
(illustrated). — An  introduction  to  this  article  by  C.  E.  Bessey,  Ph.  D., 
gives  ajbrief  explanation  of  the  nature  and  injurious  action  of  fungi 
and  of  the  smuts  in  particular.  Inquiries  and  inA'estigations  have 
shown  that  both  the  stinking  and  the  black  snmt  are  common  in 
Nebraska.  Dr.  Arthur's  article  is  reprinted  from  Bulletin  No.  28  of 
the  Indiana  Station,  an  abstract  of  which  may  be  found  in  Experi- 
ment Station  Record,  Vol.  I,  No.  4,  pp.  207-209. 
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The  S311  t  of  Indian  ((tRX  (TJstilago  maydis).  C.  E.  Bessey, 
Ph.  D.  (pp.  25-iJ5),  (illustrated). — ^»'()tes  on  the  g'eneral  appearance 
of  this  disease;  prevalence  in  this  coinitry  and  Europe:  amount  of 
injury  to  ci-op  and  to  cattle;  structure,  growth,  and  name  of  the 
fungus:  and  measures  for  reducing  the  amount  of  sunil.  The  fol- 
lowing "  ]K)j>ular  summary  "  is  taken  from  the  l)ulletin  : 

("oni  siimt  is  widely  distriliutod  throu.LChoul  this  country  iuid  tlie  Old  World. 
Tlio  injury  rosulting  from  its  attacks  varies  from  a  fraction  of  1  per  cent  to 
more  than  half  of  the  crop. 

Experimenters  differ  in  their  opinions  as  to  its  harm  fulness  when  eaten  hy 
cattle,  but  it  is  certain  that  it  is  not  an  active  poison. 

Tlie  black  powder  of  the  smut  consists  of  tlie  spores,  which  are  simple,  seed- 
like, reproductive  bodies.  These  reproduce  snuit  nuich  ms  seed  reproduce  ordi- 
nary plants. 

Snmt  spores  may  grow  in  manure  and  liquids  in  the  barn-yard  for  an  indefi- 
nite period. 

The  smut  enters  the  corn  when  it  is  very  young,  penetrating  the  soft  tissues 
of  the  lowest  joint  and  the  root  of  the  small  plant. 

Smut  does  not  pass  from  plant  to  plant  in  the  corn  field. 

Outward  applications  to  the  affected  corn  plant  will  do  no  good,  for  the  fun- 
gus is  inside,  and  no  a]>plication  will  reach  it. 

Cai'e  should  be  taken  to  keep  the  groutid  from  becoming  filled  with  spores. 

By  a  rotation  of  crops  the  increase  of  smut  may  be  prevented. 

Domestic  animals  should  not  be  allowed  to  eat  the  snuit  in  the  field,  for  they 
will  distribute  the  spores  in  their  droppings. 

Care  should  be  taken  not  to  contaminate  yard  manure  with  the  spores. 

Infected  stalks  should  be  removed  from  the  field  before  the  smut  balls  open, 
and  then  be  carefully  destroyed. 

Plant  none  but  seed  whicli  is  perfectly  free  from  smut  spores. 

The  spores  adhering  to  seed  corn  may  be  killed  bj'  immersion  in  a  sti'ong 
solution  of  blue  vitriol.  In  a  general  way  the  proportion  may  be  given  as  fol- 
lows, viz :  Use  (IS  many  pounds  of  blue  vitriol  ns  gallons  of  loater.  The  immer- 
sion should  not  last  longer  than  fifteen  or  twenty  minutes.  If  the  wet  corn  is 
placed  upon  sloping  boards,  the  liquid  may  be  drained  off  and  used  over  again  a 
number  of  times. 

A  PRELIMINARY  ENUMERATION  OF  THE  RUSTS  AND  SMUTS  OF  NEBRASKA, 

H.  J.  Webber,  B.  S.  (pp.  37-82). — This  is  prefaced  wdth  an  explana- 
tory introduction  by  Dr.  Bessey.  The  article  contains  a  list  of  119 
species  of  rust  and  21  of  smut,  Avith  brief  notes,  and  an  index  to  the 
host  plants. 

XoTES    ON    FI^NGI    OF    ECONOMIC    INTEREST    OBSERAEl)    IN    LaNCAS'TOR 

County.  Nebraska,  during  the  simmer  of  1889,  E.  Pound,  B.  A. 
(pp.  83-91). — A  list  of  75  species,  with  brief  notes. 

Observations  on  the  cotton-wood  (Populis  monilifera),  A.  F. 
"Woods  (pp.  93-97). — Observations  of  the  dates  of  the  ap])carance 
and  fall  of  the  leaves,  the  angles  of  branches,  and  the  number  of 
latei-al  and  terminal  l)uds  on  trees  of  both  sexes,  led  to  the  conclusion 
that  the  sex  of  cotton-wood  trees  can  not  be  determined  by  any  sec- 
ondary characters. 

18493— No.  5— Oo  M 2 
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BULLETIN  No.  12. 

FiKLD  EXPERIMENTS  FOR  1889,  J.  G.  Smith,  B.  S.  (i^p.  1-63). TllO 

subjects  considered  are,  grasses  and  clover — adaptability;  corn — qual- 
ity, yield,  and  method  of  cultivation;  potatoes — A^arieties,  yield,  and 
quality;  fodder  ])lants — maize,  dlioura,  Kaffir  corn,  and  others;  and 
variety  tests  of  a  number  of  common  garden  vegetables. 

Grasses  (pp.  1-11). — Notes  on  27  varieties  are  given,.  The  results 
of  two  years'  experiments  indicate  the  following  grasses  as  the  best  of 
those  tested : 

For  early  i)asture,  Kentucky  blue-grass  and  orchard  grass  sown  separately  or 
mixed  with  other  grasses  and  cloA'ers,  such  as  redtop.  sheep  fescue,  meadow 
fescue,  red  clover,  etc. 

For  later  pasture,  meadow  fescue.  English  perennial  rye,  sheep  fescue,  rough- 
stalked  meadow  grass,  redtop,  timothy,  and  the  native  grasses. 

For  early  hay,  orchard  grass,  wild  wheat  grass,  and  redtop. 

For  later  hay,  meadow  fescue,  English  pereunial  lye,  rescue  grass,  timothy, 
Johnson  grass,  and  the  Muhlenberg  and  other  native  grasses. 

As  further  experiments  are  made  there  will  probably  be  changes  in  the  list, 
and  the  names  of  the  other  grasses  not  yet  tried  added  to  those  given  above. 

As  has  been  noted  l)y  Professor  Bessey  and  others,  the  so-called  tame  grasses 
do  not  grow  as  well  in  virgin  soil  as  on  land  which  has  been  cultivated  for  a 
number  of  years.  Undoubtedly  many  of  the  attempts  to  grow  them  have  failed 
from  this  cause  alone.  The  effects  of  a  new  soil  and  a  changed  climate  on  those 
crops  vs^hich  are  regarded  as  "sure"  in  the  older  settled  States  may  not  always 
be  favorable ;   but  as  cultivation  incieases  better  results  will  surely  follow. 

Cloi'ers  end  other  forage  'plants  (pp.  11-17). — "  Fifteen  of  the  true 
clovers  and  their  relatives  that  seemed  more  or  less  j^romising  last 
3'^ear  were  tried  again  this.  The  best  of  these  were  red  clover,  alfalfa, 
and  spring  tares  or  vetches  {Vicia  satira.  L.)."  Eed  clover  has  now 
been  groAvn  in  almost  every  county  of  Nebraska,  and  its  position  as  a 
reliable  forage  plant  for  that  State  seems  no  longer  doubtful.  Al- 
falfa has  iteen  tried  in  different  parts  of  the  State  with  varying 
results.  Cow-peas  have  grown  well  at  the  Station  during  two  years. 
Of  the  other  forage  plants  experimented  with,  pearl  millet  for  green 
fodder,  Kaffir  corn  and  dhoura  for  early  seed  and  fodder,  and  yellow 
millo  maize  for  large  amounts  of  seed  and  fodder,  are  recommended. 

Potatoes  (pp.  18-'25). — Tabular  record  of  I'iO  varieties  tested,  with 
additional  notes  on  a  number  of  varieties. 

Garden  regetahles  (pp.  26-37). — Notes  on  4  varieties  of  sweet 
potatoes,  32  of  beans,  31  of  peas,  5  of  onions.  8  of  radishes,  3  of  pars- 
nips, 2  of  salsify,  9  of  beets,  S  of  carrots,  12  of  turnips,  4  of  okra,  11  of 
cucumbers..  12  of  musk-melons,  7  of  water-melons,  and  2  of  pumpkins. 

Cereals  (pp.  38-61). — Notes  on  13  varieties  of  oats,  4  of  wheat,  17 
of  sweet  corn,  14  of  pop  corn,  7  of  flint  corn,  and  21  of  dent  corn. 

Clover  seed  impurities  (pp.  39^1). — An  examination  of  clover  seed 
bought  from  twelve  different  firms  was  made.  The  number  of  weed 
seeds  in  each  1,000  seeds  examined  varied  from  5  to  340.  If  15 
pounds  per  acre  of  such  seeds  were  sown,  the  number  of  weed  seeds 
planted  on  an  acre  would  be  from  19,000  to  1,290,000. 
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NEVADA. 

Nevada  Agricultural  Experiment  Station. 

DciHtrtmcnt  of  Xcrada  titalc  L  iiirrrxity.  , 

Location,  lU'iio.  Director.  S.  A.  .Tones,  I'll.  D. 

BILLKTIX  No.  f.,  Si:rTE:SII'.EU.  IMS;). 

Meteorological  ukpout  fou  July,  Augi.st,  and  SEPTEMiiEu,  1889, 
W.  S.  Devol.  B.  A(iu.  (pp.  1-18). — Notes  and  tahuliir  reconl  of  read- 
ings of  barometer  and  thermometer,  and  observations  of  dew-point, 
relative  luimidity.  precipitation,  velocity  and  direction  of  wind, 
cloudiness,  and  frosts.  'I'he  sunshine  recorder  constructed  at  the  Sta- 
tion in  August  is  described. 

BULLETIN  No.  7.  DECEMBER.  188!). 

MeTEOIIOLOOK  AL    KEPOKT    FOR    OcTOHER,    XoVEINIIiliR,    AND    DECEMBER, 

1880,  W.  S.  Devol.  B.  A(;r.  (  pp.  1-10). — Data  sindlar  to  those  in  Bul- 
letin No.  (')  are  here  recorded  for  the  last  (juarter  of  188',). 

NEW  HAMPSHIRE. 

New  Hampshire  Ag'ricultural  Experiment  Station. 

Department  of  yew  Haiiipxfiiic  ('oUeiie  of  Agriculture  and  the  Meclianic  Arts. 

Location,  Hanover.  Director,  G.  H.  Wliiteber,  B.  S. 

BULLETIN  No.  8,  NOVEMBER,  1889. 

Feeding  experiments,  G.  H.  Whitcher,  B.  S.  (pp.  3-17). 

Principles  of  feeding  (pp.  3-9). — Under  this  heading  tables  of 
feeding  standards  are  given  and  tlieir  use  explained. 

Analyses  of  materials  used  in  feeding  experiments^  winter  of  1888- 
89  (pp.  9-11). — Here  are  given  in  tabular  form  results  of  analyses 
of  early  and  late  cut  timothy  hay,  corn  meal,  middlings,  shorts, 
cotton-seed  meal,  and  gluten. 

Feeding  experiments  tvith  milch  cows  {pp.  11-17). — A  tabular  rec- 
ord of  an  experiment  Avith  seven  cows  during  four  periods  of  two 
weeks  each,  from  March  11  to  JNIay  6,  inclusive,  in  whi(;h  corn  meal, 
cotton-seed  meal,  and  shorts  are  compared  as  variable  ingredients  of 
rations,  Avhich  include  in  each  case  one  of  these  materials,  together 
with  silage,  rye  hay,  shorts,  and  gluten.  There  are  also  notes  on 
experiments  with  single  cows  in  which  middlings  are  compared  with 
shorts,  middlings  with  gluten,  and  gluten  with  shorts. 

Among  the  conclusions  are:  (1)  Narrowing  the  nutritive  ratio 
from  the  German  standard  of  5.4  to  4.5  did  not  materially  increase 
the  amotmt  of  milk.  (2)  Under  the  conditions  of  the  experiment,  a 
pound  of  digestible  matter  appeared  to  be  slightly  moi-e  efficient  in 
the  narrow  than  in  the  wide  ration.  (3)  "  We  must  not  lose  sight  of 
the  fact  that  the  mantire  from  the  cotton-seed  ration  must  have  been 
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more  valuable,  for  the  reason  that  corn  meal  contains  only  one- 
half  as  much  phosphoric  acid,  one-third  as  much  potash,  and  one- 
third  as  much  nitrogen  as  does  cotton-seed  meal.  This  becomes  an 
imiDortant  matter  when  we  consider  the  field  work  as  well  as  our 
feeding." 

NEW  JERSEY. 

New  Jersey  State  and  Agricultural  College  Experiment  Stations. 
Location,  New  Brunswick.      Director,  Merrill  E.  Gates,  LL.  D. 

BULLETINS  Nos.  56  AND  59,  JULY  15  AND  SEPTEMBER  23,  1889. 

Analyses  of  commercial  fertilizers,  E.  B.  Voorhees,  M.  A. 
(pp.  2-15,  2-21). — These  bulletins  contain  the  chemical  analysis  and 
calculated  commercial  valuation  per  ton  of  samples  representing  191 
brands  of  complete  fertilizers;  Bulletin  No.  56,  including  73  and 
Bulletin  No.  59,  118  brands. 

Fertilizer  inspection. — Samples  of  the  brands  sold  in  each  county 
are  obtained  by  an  inspector  located  in  that  county.  Five  hundred 
and  fifty  samples  were  received  in  1889,  representing  over  60  manu- 
facturers, and  including  191  different  brands  of  complete  fertilizers 
and  a  large  number  of  samples  of  ground  bone,  dissolved  bone,  and 
miscellaneous  fertilizing  materials.  The  total  number  of  brands 
sent  in  by  the  inspectors  for  1888  and  1889  is  as  follows : 


1888. 

1889. 

Increase. 

Complete  fertilizers .               ..  . 

170 
19 
14 

191 

27 

21 

Ground  bono 

6 

Dissolved  bone  and  miscellaneous  samples 

13 

Total  number 

203 

243 

40 

The  increase  of  forty  samples  in  total  number,  and  the  proportion- 
ately larger  number  in  1889  of  ground  bone,  dissolved  bone,  super- 
phosphates, potash,  and  other  "  incomplete  "  fertilizers,  indicate  that 
for  these  brands  inspection  has  been  much  closer,  or  that  their  value 
is  recognized  and  their  use  becoming  more  general. 

C]i€7nical  analysis  of  fertilisers. — "  This  includes  tests  for  the  three 
forms  of  nitrogen,  viz,  as  nitrates,  as  ammonia  salts,  and  as  organic 
matter,  and  a  quantitative  determination  of  each  M'hen  found.  In  all 
cases  the  total,  soluble,  reverted,  and  insoluble  phosphoric  acid  are 
determined.  Potash  and  chlorine  determinations  are  made  in  each 
samj)le,  and  the  potash  found  in  excess  of  that  needed  to  form  muriate 
of  ]3otash  with  the  chlorine  present  is  credited  to  the  manufacturer 
as  sulphate  of  potash.  This  complete  examination  of  each  sample  is 
of  value  in  furnishing  information  regarding  the  kind  and  quality 
of  the  materials  used  in  mixed  fertilizers.'' 

Fertiliser  guarantees. — "The  guaranteed  analysis  of  each  brand 
was  in  most  cases  secured  from  the  pamphlets  of  the  manufacturer. 
Wherever  these  could  not  be  obtained  tho.se  reported  by  the  inspectors 
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are  published/-  One  hundred  and  twenty-three  samples,  or  04  per 
cent  of  the  total  number,  equal  or  exceed  the  mininnnn  guarantee 
claimed  by  the  manufacturer.  Only  four  fail  to  reach  the  i>uarantee 
in  all  respects,  and  two  were  unaccompanied  by  guarantees.  Of 
the  sami)les  fallino-  below  the  guarantees  in  one  or  more  elements, 
tAventy-three  contained  a  large  excess  of  the  other  elements  over 
guaraiUee.  twenty  June  an  excess  of  one  element,  and  the  same  num- 
ber on]ye<jual  the  claim  made  in  other  re-j)ect^.  Two  l)!-ands  of  fer- 
tilizers are  mentioned  by  name  as  indicating  that  comparatively  worth- 
less matt'!-ial<  {\\\i\  some  buyiT,^  among  New  Jt-rsey  farmers  despite 
the  fact  that  they  have  been  warned  in  regard  to  these  bi'ands. 

Valve  of  fertilizer  guarantees. — "  Guarantees  are  valuable  as  a 
guide  in  the  purchase  of  fertilizers  (1)  when  they  state  truly  the 
relatiA'e  proportions  of  the  different  ingredients  in  a  mixed  fertilizer, 
and  (2)  Avhen  they  indicate  that  a  sufHcient  amount  of  actual  plant 
food  is  present  to  warrant  the  selling  price."  The  analyses  made  in 
1889  show  that  the  guarantees  in  many  cases  do  not  indicate  truly 
the  proportion  in  which  the  nitrogen,  phosphoric  acid,  and  potash 
exist  in  the  brands  sold,  and  that  the  average  selling  price  of  the 
same  brands  is,  in  round  nimibers,  $30  per  ton,  thus  making  an  aver- 
age dilference  of  $10,  with  a  range  in  individual  cases  of  from  $1 
to  $20  per  ton.  The  conditions  which  make  guarantees  of  most  value 
are  therefore  not  observed  by  all  manufacturers  selling  in  New 
Jersey.  Improvements  in  the  fertilizer  trade  in  these  particulars 
must  coujc  largely  through  the  influence  of  the  farmers  themselves. 
They  nmst  know  the  analyses  of  the  different  brands  and  buy  only 
those  articles  which  fulHll  the  conditions  mentioned. 

Prices  of  fertilizers. — The  Station's  valuation  of  fertilizers  is  in- 
tended to  represent  the  retail  cost  of  the  fertilizing  elements  as 
found  in  the  raw  materials  before  they  are  mixed.  Retail  prices 
at  the  consumers'  depots  are  also  published,  and  attention  is  called 
to  the  fact  that  the  differences  usually  existing  between  these  two 
prices  may  be  due  to  expenses  of  mixing  and  bagging,  estimated  to 
average  $2.85  per  ton;  freight  rates,  which  should  not  exceed  $2  per 
ton  throughout  the  State,  commissions,  etc. 

To  make  the  trade  in  fertilizers  satisfactory  to  both  buyer  and 
seller,  the  Station  advises  that,  as  far  as  possible,  farmers  study  the 
wants  of  their  own  soils,  and  that  they  club  together  and  buy  early 
in  the  season,  in  comparatively  lai-ge  lots,  for  cash,  and  direct  from 
reliable  manufacturers.  It  is  exi)lained  that  because  a  brand  reaches 
its  guarantee  in  contained  plant  food,  or  corresponds  closely  in  esti- 
mated value  to  selling  price,  its  superiority  to  some  other  brands  not 
reacliing  their  claims  in  this  respect  is  not  necessarily  established. 
The  guarantee  should  be  high  enough  to  warrant  the  price,  and  the 
plant  food  such  as  is  needed  by  the  soil  and  crop.  As  a  rule,  the 
fertilizer  richest  in  the  needed  eh'ments  is  the  cheapest,  since  the 
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cost  of  manufacture,  freight,  and  commission  is  the  same  for  high- 
grade  as  for  low-grade  manures,  and  the  hibor  of  the  farmer  is  in- 
creased as  the  grade  of  the  goods  decreases. 

BULLETIN   No.   57,   JULY  31.   1880. 

Experiments  avitii  different  breeds  of  dairy  cows,  G.  H.  Cook, 
LL.  D.  (pp.  2-8). — The  board  of  managers  of  the  Station  appointed 
a  committee  September  15,  1888,  to  arrange  for  a  series  of  trials  of 
different  breeds  of  dairy  cows  to  determine  the  cost  and  value  of  the 
l^roducts  from  each  breed.  Eequests  were  sent  to  cattle  clubs  in  dif- 
ferent j^arts  of  the  country  to  co-operate  with  this  committee  by  fur- 
nishing representative  animals  for  use  in  these  experiments.  Notice 
Avas  given  that  the  breeds  to  be  tested  were  Ayrshires,  Guernseys, 
Holstein-Friesians.  Jerseys,  and  Shorthorns,  and  that  three  animals 
of  each  breed  would  be  selected. 

"  For  animals  approved  by  the  several  clubs,  the  Station  agreed  to 
l^ay  $100  per  head  when  safely  deliA^ered  at  the  Agricultural  College 
farm;  to  furnish  proper  shelter,  food,  and  care;  to  make  full  and 
accurate  records  and  reports  of  all  experiments  made;  and  to  give 
ready  and  free  access  to  the  representatives  of  the  clubs.  The  ex- 
periments in  feeding,  milking,  weighing,  measuring,  etc.,  will  be 
carried  out  on  the  farm  of  the  Agricultural  College,  and  the  analvses 
of  the  food  and  milk  will  be  made  at  the  laboratory  of  the  Agricul- 
tural Experiment  Station,  and  they  will  probably  extend  over  a 
period  of  from  two  to  four  years." 

The  clubs  co-operating  with  the  Station  in  these  experiments  are 
Ayrshire  Breeders'  Association,  Brandon,  Vt. ;  American  Guernsey 
Cattle  Club,  Farmington,  Conn. ;  Holstein-Friesian  Association  of 
America,  loAva  City.  loAva ;  and  American  Shorthorn  Breeders'  Asso- 
ciation, Chicago,  Til.  Animals  assumed  to  be  representative  were 
selected  by  committees  from  each  of  these  clubs  and  the  experiments 
w^ere  begun  May  1,  1880.  This  bulletin  contains  a  list  of  the  cows, 
with  descriptions,  and  their  record  for  May,  June,  and  July,  includ- 
ing milk  produced  and  weight  of  the  cow  at  four  different  dates  each 
month,  and  the  weight  of  food  consumed. 

Bl'LLETIN  No.  ."iS.  AUGUST  .">.  ISSO. 

Anauyses  of  incomplete  fertilizers,  G.  H.  Cook,  LL.  D.  (pp. 
3-11). — Analyses  are  giA'en  in  tabular  form  of  sixty-seven  samples 
of  incom])lete  fertilizers,  /.  e.,  those  containing  but  one  or  two  of  the 
fertilizing  ingredients,  nitrogen,  phosphoric  acid,  and  potash.  The 
cost  of  nitrogen  from  nitrate  of  soda  and  sulphate  of  ammonia,  and 
of' potash  from  muriate  and  sulphate  of  potash,  is  found  to  be  rea- 
sonably uniform ;  but  in  the  case  of  phosphoric  acid,  from  both  bone- 
black  and  South  Carolina  rock,  a  range  is  noted  of  nearly  GO  per 
cent  in  prices  at  different  points.  The  cost  of  potash  from  kainit 
also  shows  a  Avide  variation.     The  folloAving  statements  l)ear  upon 
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the  economy  of  l)nyiii<i'  "  coinplete ''  or  mixed   /'s.  '' iii('()in])le(e  "  or 
immixed  fertilizers : 

"Statistics  secured  by  the  station,  and  published  in  the  annual 
report  for  1888,  showed  that  the  ayerage  composition  of  mixed  or 
complete  fertilizers  analyzed  durino-  the  year  was  2.77  per  cent  nitro- 
gen, 8.00  per  cent  available  i)h()sphoric  acid,  2.82  per  cent  insoluble 
phosphoric  acid,  and  4.29  per  cent  potash,  and  that  the  average  sel- 
ling price  was  $84.83  per  ton;  in  other  words,  the  nitrogen  cost  on 
an  average  21  cents  per  pound,  available  phosphoric  acid  10.2  cents, 
insoluble  i^hosphoric  acid  3.8  cents,  and  potash  5.4  cents.  The  same 
amount  and  kind  of  plant  food  could  have  been  bought  that  year  at 
the  factory,  unmixed  and  for  cash,  at  an  average  price  of  $27.42  per 
ton.  The  average  charge  for  mixing,  freighting,  and  selling  was, 
therefore,  $7.41  per  ton." 

"■  Statistics  in  regard  to  the  composition  and  cost  of  complete 
manures  in  1888  showed  that  the  aAerage  cost  of  the  nitrogen  con- 
tained in  them  was  just  one-third  of  their  total  cost.  In  the  use  of 
fertilizing  materials,  and  especially  of  this  most  expensive  element, 
nitrogen,  great  care  should  be  exercised;  and  the  use  of  unmixed 
materials,  for  studying  the  various  soils  and  crops,  is  advised." 
BULLETIN  No.  (iO,  OCTORER  30.  1889. 

Analyses  of  ouound  bones  and  miscellaneous  samples  of  fer- 
TiLizEi:s.  E.  B.  Voorhees,  M.  A.  (pp.  2-11). — Analyses  and  calcu- 
lated valuations  are  given  in  tabular  form  of  seventy-five  samples  of 
gi'ound  bone,  and  seventeen  other  samj^les  of  "incomplete"  ferti- 
lizing matt-rials.  The  samples  received  at  the  station  in  1889  were  all 
of  good  cliaracter.  and  showed  a  decided  improvement  in  mechanical 
condition  over  those  examined  in  previous  years.  Ground  bone  is 
shown  to  be  a  cheap  and  valuable  source  of  nitrogen  and  phosphoric 
acid.  The  demand  for  fertilizers  quick  in  action  tends  to  decrease 
the  use  of  bones,  and  their  special  value  in  adding  to  soil  fertility, 
while  giving  at  the  same  time  a  profitable  increase  in  yield,  is  often 
overlooked.  Market  garden  produce  and  (piick-growing  field  crops, 
as  a  rule,  respond  more  jjrofitably  to  quick-acting  manures,  and  re- 
quire the  continued  addition  of  smaller  quantities  of  the  more  soluble 
and  available  elements  of  plant  food.  Fi'uit  trees,  i)ermanent  pas- 
tures, and  meadows,  on  the  other  hand,  while  also  responding  to 
these,  are  further  benefited  by  the  addition  of  considerable  quantities 
of  materials  which  have  a  more  lasting  effect  and  furnish  a  gradual 
and  continued  supply  of  plant  food.  Well-ground  bone,  though 
insoluble  in  water,  is  readih^  decomposed  by  the  action  of  the  soil, 
and  furnishes  nitrogen  and  phosphoric  acid  to  the  crop  in  amounts 
proportionate  to  the  fineness  to  which  it  is  ground. 

To  determine  the  value  of  bones,  the  amount  of  nitrogen  and  phos- 
phoric acid  and  the  degree  of  fineness  are  taken  into  consideration. 
In  the  average  per  cent  of  fineness  of  the  samples  examined  at  the 
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Station  in  1889,  an  increase  of  20  per  cent  is  shown  in  the  finest  grade 
and  a  decrease  of  30  per  cent  in  the  coarsest  grade,  as  compared  with 
the  bones  annhzed  in  the  four  preceding  years.  The  average  selling 
price  of  twenty-four  brands  represented  is  $34.40  per  ton;  the  aver- 
age Station  valuation  is  $35.55.  The  nitrogen  of  the  complete  fer- 
tilizers analyzed  at  the  Station  is  derived  chiefly  from  organic  matter. 
Considering  it  to  have  come  from  materials  as  good  as  the  finest 
form  of  bone,  it  is  found  to  have  cost  50  per  cent  more  than  the 
average  cost  of  nitrogen  in  the  finest  bone.  The  average  cost,  for 
the  year,  of  available  phosphoric  acid  in  complete  fertilizers,  which 
includes  both  the  soluble  <ind  the  reverted,  is  given  as  9.9  cents  per 
pound.  The  phosphoric  acid  in  the  finest  bones — over  45  per  cent  of 
the  samples  analyzed — cost  only  6.8  cents  per  pound. 

The  analyses  of  miscellaneous  samples,  consisting  of  dissolved 
bones,  dried  fish,  superphosphates  with  potash,  and  plain  superphos- 
phates, showed  that  those  brands  in  the  hands  of  dealers  are  fine  and 
dry  and  furnish  nitrogen,  ])hosphoric  acid,  and  potash  much  cheaper 
than  the  aA'erage  mixed  or  complete  fertilizer. 

Fish  guanos  show  a  high  commercial  valuation,  and  their  guaran- 
tees, as  a  rule,  were  found  to  be  kept.  A  sample  of  "  phosphate 
meal,"  or  "  Peine-Thomas  Scoria,"  sold  at  $25  per  ton,  contained 
5.45  per  cent  available  and  14.89  per  cent  insoluble  phosphoric  acid. 
In  Germany,  this  material  has  been  found  to  be  a  valuable  source  of 
phosphoric  acid,  and  because  of  its  low  cost  is  widely  used.  The  use 
of  that  produced  here  must  depend  largely  upon  its  cost  and  the  value 
of  the  phosphoric  acid  it  contains. 

BULLETIN  No.  (51,  OCTOBER  31,  1889. 

Experiments  with  different  breeds  of  dairy  cowSj  M.  E.  Gates, 
Ph.  1).  (pp.  3-11). — This  is  a  report  for  August,  September,  and 
October,  1889,  of  the  experiments  explained  in  Bulletin  No.  57  of 
this  Station.  In  addition  to  the  descriptions  of  the  animals  and 
records  of  food  and  product,  tables  are  given  '•  showing  percentages 
of  total  solids  contained  in  the  milk  of  individual  cow^s  and  in  the 
mixed  milk  of  herds  for  the  months  of  August  and  September.  The 
chief  object  in  the  limited  chemical  examinations  was  to  secure  data 
relative  to  the  variations  in  quality  of  the  milk  from  individual  cow^s 
of  the  same  breed."  These  variations  were  not  marked,  but  seemed 
to  be  influenced  by  changes  in  atmospheric  conditions  and  quality  of 
green  food  supplied  as  affected  by  the  extreme  moisture  of  the  season. 
BULLETIN  No.  62.  NOVEMBER  6,  1889. 

The  horn  fly  (IEe.^iatobia  serrata),  J.  B.  Smith  (pp.  3-40). — 
This  contains  an  accoujit  of  the  author's  observations  on  this  insect, 
first  noticed  in  this  country  in  1887,  and  a  review  of  an  extensive  cor- 
respondence on  the  same  subject.  The  life  history  and  anatomy  of 
the  insect  and  its  difi^erent  stages  are  described  in  detail,  and  various 
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remedies  are  suggested  for  its  repression  or  destruction.  The  obser- 
vations and  conclusions  in  this  bulletin  should  be  compared  with 
those  from  independent  sources,  recorded  in  Insect  Life,  Vol.  IT,  No. 
4  (pp.  93-103)  and  No.  6  (p.  165).  The  following  is  a  popular  de- 
scription of  the  Hy  as  given  by  Professor  Smitli : 

Hiniiatfihid  srrnila.  K.  Dosv. — The  Hy  is  iiltout  4""".  or  nitlior  more  than  one- 
sixth  of  an  inch  in  Icniilh.  of  a  darlc.  asli-gray  color,  with  a  faint  yellowish 
ringe.  To  tlio  ordinary  observer  they  ajipoar  nearly  black,  and  are  generally  so 
dcscrilicd  in  tlie  letters  received.  The  head  is  almost  entirely  taken  up  by  the 
eyes,  which  are  dai-k-red  brown,  deeper  in  color  than  that  of  the  common  house 
fly.  The  eyes  are  margined  in  tlic  front  by  a  narrow  lino  of  silvery  white  pile; 
the  front  is  darker,  and  along  each  of  the  white  borders  is  a  row  of  long  bristles 
curving  over  the  front.  The  antenuie  are  small,  two  jointed,  with  a  long  pecti- 
nated or  feathered  bristle  to  the  second  joint.  Below  the  antenniP  can  be  seen 
the  proboscis,  usually  carried  straight  forward  and  projecting  a  little  in  front 
of  the  head ;  accompanying  this  are  the  unusually  long  palpi,  which  are  rather 
densely  set  with  shoi't,  stiff  hair.  On  the  top  of  the  head  are  three  little  ocelli, 
surrounded  l)y  stiff  hair,  and  tbei'<>  is  a  fringe  of  stiff  hair  along  the  hind  mar- 
gin of  the  bead.  The  thorax  is  crossed  in  front  of  the  middle  by  a  transverse 
impressed  line,  .-ind  at  the  posterior  margin  the  triangular  scutellum  is  sepa- 
rated off  by  another  impressed  line  or  suture.  On  each  side  of  the  middle  is  a 
concave,  smooth,  longitudinal  impressed  line  or  channel  extending  the  full 
length  of  the  thorax,  and  a  little  darker  in  color;  nearer  to  each  side  is  a.nother 
such  impress(>d  line,  also  a  little  darker  in  color,  giving  the  impression  of  four 
longitudinal  darker  lines  on  a  deep  gray  ground.  There  is  also  cm  each  side  of 
the  middle  a  Idack,  crescent-shaped  spot;  the  impressed  lines  are  not  set  with 
liair,  but  there  is  a  row  of  stiff  hair  at  each  side  of  the  lines,  and  the  surface  is 
elsewhere  rather  densely  clothed  with  still'  hair.  The  abd(mien  is  small  in  pro- 
portion to  the  thorax,  and  is  almost  as  liroad  as  it  is  long,  and  flattened  above. 
It  is  somewhat  jialer  in  color,  and  has  a  dusky  median  shade  without  distinct 
boundaries.     The  upper  side  is  (piite  densely  set  with  long,  black,  spinous  hair. 

The  legs  are  moderately  long,  blackish,  the  kneejoints  marked  with  reddish, 
the  whole  quite  densely  set  with  stiff  blackish  hair. 

There  is  very  little  difference  in  iU)pearance  between  the  sexes,  save  that  the 
abdomen  of  the  female  is  more  obese  than  in  the  male. 

P.T'LLpnTX  Xo.  G:1.  DECEMBER  .-.O.  1889. 

TOMATOKS EFITXTS     OI"     DIIFEUKXT     MF.TIIOOS     OF     .MANURIXO,     AND 

CHEMICAL  COMPOSITION,  E.  B.   VoOKHEES.  ^f.  A.    (pp.  3-'27). 

1.  Consideration  of  yields  and  maturity. — The  value  of  the  annual 
tomato  crop  in  New  Jei-sey  is  computed  to  be  over  $1,000,000.  At 
least  15,000  acres  are  cultivated  to  su]:)ply  the  75  canneries  in  the 
State,  and  2.000  for  the  general  market.  In  view  of  the  nuiguitude 
of  the  industry  and  the  imi)ortance  of  understanding  the  etl'ect  of 
fertilizers  upon  the  yield  and  time  of  ripening,  a  Held  experiment 
was  made  to  study  the  etfect  of  nitrate  of  soda  upon  early  maturity 
and  yield.  It  included  tests  of  the  elfects  of  the  nitrate  Avhen  used 
in  (litl'crent  (piantities,  in  one  api)lication  and  in  two  applications, 
alone  and  with  liberal  amounts  of  phosphoric  acid.  Twelve  plats 
•were  used,  each  one-twentieth  of  an  acre  in  size.  Nitrate  was  applied. 
■first, 'a\o\\o  (1)  at  the  rate  of  80  pounds  per  acre,  on  May  7;  (2)  at  the 
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same  rate.lialf  May  7  and  half  June  12;  (3)  at  the  rate  of  160  pounds 
per  acre,  on  May  7;  (4)  at  the  same  rate,  one-half  on  each  of  the  two 
dates  mimed ;  ><econch  in  the  same  quantities  and  at  the  same  times, 
but  with  the  addition  of  muriate  of  j^otash  and  bone-black  superphos- 
phate, at  the  rate  of  IGO  and  320  pounds  per  acre,  respectively.  The 
remaining  four  plats  included  one  with  superphosi^hate  and  potash 
salt,  one  Avith  barn-yaixl  manure,  one  with  barn-yard  manure  and  a 
'•  complete  fertilizer  "'  mixed,  and  one  without  manure.  The  experi- 
ment was  conducted  on  the  farm  of  C  M.  Housell,  an  experienced 
and  successful  market  gardener  at  Dunham's  Corners,  Middlesex 
County.  The  land  was  considered  to  be  Avell  adapted  for  experi- 
mental purposes.  It  consists  of  a  sandy  loam,  is  level,  well  drained, 
of  uniform  quality,  and  in  a  good  state  of  cultivation.  The  plats 
were  laid  out  and  fertilizers  apjjlied  by  the  chemist  of  the  Station. 
The  remainder  of  the  work  connected  with  the  experiment  was  care- 
fully done  by  Mr.  Housell.  Full  notes  were  kept  by  him  during  the 
entire  season,  the  Station  receiving  frequent  reports,  and  the  chemist 
visiting  the  experimental  plats  at  least  tAvice  each  month.  x\n  early 
A'ariety  of  tomato  was  used,  which  had  been  dcA^eloped  by  crossing 
leading  varieties. 

Coiiclnsioth^. — The  use  of  a  small  quantity  of  nitrate  of  soda  in  one 
application  and  of  a  large  quantity  in  tAvo  applications  increased  the 
yield  Avithout  delaying  maturity.  Large  quantities  in  one  application 
also  increased  the  yield,  but  at  the  expense  of  maturity.  Nitrate 
nitrogen  is  the  ruling  element  in  the  groAvth  of  tomatoes,  but  its  best 
effect  is  dependent  on  the  method  of  application,  and  requires  the 
presence  in  the  soil  of  a  full  supply  of  the  mineral  elements,  phos- 
phoric acid  and  potash.  The  yield  was  increased  from  35  to  60  per 
cent  on  the  different  plats  by  the  use  of  nitrate  of  soda.  There  Avas 
a  large  profit  in  its  use  in  every  case,  ranging  from  $17  per  acre  when 
it  was  used  alone  in  the  large  quantity  Avith  one  application,  to  $39 
Avhen  it  Avas  used  in  the  small  quantity,  in  tAvo  ap]^lications  in  connec- 
tion Avith  phosphoric  acid  and  potash. 

2.  Consideration  of  chemical  composition. — The  marked  improA^e- 
ment  in  the  edible  and  commercial  qualities  of  the  tomato  since  its 
introduction  as  a  table  food  is  belieA'ed  to  be  due  to  changes  in  its 
chemical  composition.  Analvses  Avere  made  of  the  tomatoes  pro- 
duced by  the  different  methods  of  treatment  to  obtain  information 
regarding  the  effect  of  nitrate  of  soda  applied  under  different  condi- 
tions upon  the  general  classes  of  nutritive  ingredients,  fat,  fiber, 
protein,  and  carbohydrates;  the  place  of  the  tomato  among  edible 
products  of  similar  character;  and  amounts  of  plant  food  removed 
by  the  tomato  as  compared  Avith  other  crops. 

The  variations  in  composition  of  samples  from  the  different  plats 
are  noticeable,  but  indicate  the  effect  of  nitrate  of  soda  when  used 
Avith  or  without  the  mineral  elements,  phosphoric  acid  and  potash, 
rather  than  Avhen  applied  at  different  times  and  in  different  quanti- 
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ties.  It  Avas  observed  that  samples  from  the  phits  with  nitrate  and 
Avith  farm  manure  Avere  much  more  solid  and  had  less  seeds  than  those 
from  the  umnannred  plat,  or  from  that  treated  Avith  i)otash  and  phos- 
phoric acid  Avithout  nitrate.  The  percentage  of  ash  seems  to  haA^e 
been  considerably  influenced  by  the  use  of  nitrate,  A'arying  AAdth  the 
method  of  application.  Tables  are  <rixen  of  analyses  of  samples 
from  each  plat,  of  calculated  amounts  ]ier  acre  of  ash,  nitrogen, 
phosphoric  acid,  and  potash  removed  by  the  crop,  as  compared  Avith 
other  staple  crops. 

BILLETIX  No.  64,  DECEMBER  ?,\,  1SS9. 

Some  fungous  diseases  or  the  ckanberry,  B.  D.  Halsted,  D.  Sc. 
(pp.  8-40).  (illustrated). 

Cranberry  (jail  fdiic/xs  (pp.  4-16). — An  account  of  obserA'ations  on 
a  gall  fungus  found  on  cranberry  and  other  plants  in  the  Marian  Bog 
n.ear  BroAvns  Mill,  Burlington  County,  N.  J.  The  structure  of  gall  is 
described  and  illustrated.    The  conclusions  are,  in  substance,  as  folloAvs : 

The  fungus  {Sijnclii/tr'oim  iHterlnii,  Thomas),  sometimes  called 
'*  red  rust."  infests  certain  cells  in  the  leaf,  stem,  floAver,  or  friyt, 
and  causes  abnormal  outgroAvths  from  the  surface  and  finally  ruins 
the  crop.  It  is  probably  at  present  confined  to  a  single  cranberry 
bog,  but  may  easily  spread  elscAvhere.  ScA^eral  other  shore  plants 
belonging  to  the  same  family  Avith  the  cranberry  are  also  attacked, 
but  only  such  of  these  as  are  bathed  by  Avater  from  the  bog  become 
infested.  The  disease  is  carried  in  the  Avater  by  the  floods  of  spring 
and  is  not  readily  transmitted  through  the  air,  but  ma}'  be  spread 
by  birds  and  other  animals,  and  by  Avinds  drifting  the  dead  leaA^es 
of  infested  plants,  like  those  of  the  huckleberry  and  azalea,  over  the 
snoAv  crust  in  AA'inter.  Withholding  the  Avater  from  the  bog  during 
the  Avinter  and  spring  may  subdue  the  fungus,  but  it  Avould  probably 
be  a  quicker  and  even  cheaper  AA'ay  to  burn  the  infested  plants,  includ- 
ing the  infested  shrubs  along  the  borders  and  elseAvhere. 

Cranho'r;/  scald  (pp.  10-40). — This  includes  a  condensation  of 
the  reported  experiences  of  some  seventy  leading  cranberry  groA\'ers 
in  different  States,  together  Avith  the  results  of  a  microscopic  examina- 
tion of  this  disease.  From  the  ansAvers  to  a  special  bulletin  of 
inquir3\  Avhich  are  tal)ulate(l  and  conmiented  on,  it  appears  that  "  the 
cranberry  scald  is  confined  for  the  most  part  to  Xcav  Jersey,  where 
it  causes  the  loss  of  al)()ut  one-third  of  the  crop:  it  has  been  known 
for  many  years,  and  is  nmch  Avorse  upon  some  bogs  than  others:  the 
amount  upon  the  same  bog  varies  Avith  the  season,  and  is  greater 
Avhen  moist,  warm  Aveather  prevails.  No  application  of  lime,  cop- 
peras, or  other  like  substance  proAed  an  effectiAc  remedy,  but  in  sev- 
eral cases  sanding  the  bog  or  loAvering  the  water  lessened  the  scald." 
The  microscopical  examinations,  Avhich  are  described  Avith  illustra- 
tions, shoAved  that  "  the  trouble  is  primarily  due  to  a  minute  fungus, 
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found  in  all  parts  of  the  infested  plant  and  also  in  the  surrounding 
soil,"  This  fungus  seems  to  be  closely  related  to  the  one  which  causes 
the  black  rot  of  the  grape.  Further  investigations  are  needed,  par- 
ticularly in  regard  to  the  soil  conditions  favoring  the  growth  of  this 
disease,  and  the  means  of  destroying  the  fungus  without  injuring  the 
cranberry  plants.  For  this  work,  which  must  largely  be  done  on  the 
bog,  the  Station  desires  the  cooperation  of  those  cranberry  growers 
"  who  are  willing  to  share  in  the  labor  and  expense  of  a  systematic 
search  for  a  remedy.'' 

SPECIAL  BULLETIN  F,  .JULY  20,  1889. 

The  horn  fly,  J.  B.  Smith  (pp.  2,  3). — This  contains  brief  pre- 
liminarY  notes  on  the  horn  Ry,  and  a  request  to  farmers  to  send  infor- 
mation about  this  insect  to  the  Station  entomologist. 

SPECIAL  BULLETIN  G.  AUGUST  7,  1889. 

Thk  potato  rot,  B.  D.  Halsted.  D.  Sc.  (pp.  2— t). — A  brief,  pop- 
ular account  of  the  fungus  {Phyto/^hflioiv  hifestans) ,  the  conditions 
favoring  the  rot,  the  treatment  of  infested  fields,  and  preventive 
measures.     Among  the  i)ractical  suggestions  made  are  the  following: 

The  rot  is  favored  by  moist  and  hot  weather  and  will  affect  potatoes 
stored  in  damp,  warm,  and  close  cellars,  as  well  as  before  digging. 
A  loose,  light  soil  does  not  promote  the  decay  like  a  clayey  one.  The 
disease  is  undoubtedly  often  spread  by  the  seed  potatoes  used.  ''  If 
possible  the  potatoes  for  planting  should  be  obtained  from  a  locality 
where  the  rot  has  not  prevailed."  As  a  rule,  the  potatoes  should  be 
dug  as  soon  as  possible  after  the  vines  have  been  attacked  by  the  rot. 
The  diseased  vines  should  be  raked  into  heaps  and  burned  to  destroy 
the  germs  before  the  tubers  are  dug.  Air-slaked  lime,  a  handful  or 
so  per  bushel,  may  be  dusted  over  the  freshly  harvested  potatoes  to 
destroy  any  adhering  germs. 

SPECIAL  BULLETIN  H,  AUGUST  28,  1889. 

The  cranberry  scald,  B.  D.  Halsted,  D.  Sc.  (pp.  2,  3). — A  list 
of  questions  "*  addressed  to  leading  cranberry  growers  in  various  parts 
of  the  country." 

SPECIAL  BULLETIN  I,  OCTOBER  28,  1880. 

Questions  relating  to  general  rAR:\i  practice,  E.  B.  Voorhees, 
M.  A.  (pp.  2-8). — In  view  of  the  fact  that  farmers  in  New  Jersey 
do  not  consider  their  business  profitable  under  present  conditions,  the 
Station  has  pre2:)ared  and  sent  out  a  list  of  questions  to  special  and 
general  farmers  throughout  the  State  to  find  out — '"(1)  Methods  of 
rotation.  (2)  The  proportion  of  stock  kept  to  acreage.  (3)  The 
kind  and  quantity  of  food  used  per  day.  (4)  The  method  of  feeding 
and  practice  as  to  shelter.  Definite  information  of  this  character 
will  be  of  great  importance,  and  will  have  an  influence  in  determining 


265 

and  directing  the  lines  of  futnrc  experiments."  The  intention  is  to 
use  data  thus  collected  in  connection  with  investigations  by  the  sta- 
tions, ''  with  a  view  to  aiding  the  farmers  in  the  gradual  adoption  of 
a  rational  system  of  feeding,  and  to  point  out  economic  methods  in  the 
care  and  apjDlication  of  farm  manures  and  tho  profitable  utilization 
of  waste  farm  products." 

SPECIAL  BULLETIN  .J,  NOVEMBER  .30,  1889. 
The  saveet-potato  kot,  B.   D.  Halsted,  D.   Sc.    (pp.  2,  3). — A 
list  of  questions  ''  addressed  to  the  leading  sweet-potato  growers  of 
New  Jersej^  "  to  obtain  information  on  this  subject. 

NEW  YORK. 


New  York  Agricultural  Experiment  Station. 
Location,  Geneva.  Director,  Peter  Collier,  Ph.  D. 

BULLETIN  No.  16   (NEW  SERIES),  JULY,  1889. 

A  STUDY  or  THE  CORN  PLANT  (pp.  117-121). — The  rapidW  growing 
use  of  corn  silage  is  given  as  a  reason  for  this  preliminary  report  on 
the  investigations  of  the  corn  plant  in  progress  at  the  Station.  The 
important  problems  with  reference  to  corn  for  silage  are  stated  to 
relate  to  the  varieties  to  be  groyvn,  the  methods  of  planting,  and  the 
13roper  maturity  for  harvesting.  The  experiment  rej^orted  in  this 
bulletin  was  to  answer  the  question,  "  How^  much  increase  is  there  in 
a  crop  of  corn  intended  for  the  silo  during  the  later  period  of  its 
growth?  "  For  this  purpose  the  crop  on  a  field  of  about  2  acres, 
planted  with  Burrill  and  "Whitman  corn,  was  cut  in  two  parts,  as 
follows:  Each  alternate  set  of  four  rows  was  cut  September  11  and 
the  rest  Septeml)er  20.  As  fast  as  cut  the  corn  was  drawn  to  the 
barn,  weighed,  and  put  into  the  silo.  Samples  from  diti'erent  parts 
of  the  field  were  taken  at  each  cutting  and  analyzed.  The  results,  as 
stated  in  yields  per  acre  for  the  different  ingredients,  may  be  sum- 
marized as  folloAvs: 

Estimated  yield  x>er  acre  of  total  produce  and  of  ingredients  at  different  times  of 

cutting. 


Cut  Septem- 
ber 11. 
Full  silk  to 


Cut  Septem- 
ber 29. 

watery  stage  S^«il\° 
of  kernels.    ^^^^^Y  state. 


Ash 

Protein 

Crude  fiber 

Niti  ogen-free  extract: 

Glucose  

Sucrose 

Starcli 

Undetermined 

Total 

Fat 

Total  dry  matter 
Water 

Total  produce . . . 


Pounds. 
215 
525 
1,443 

580 

im 

909 

817 

2.6% 
125 


Pounds. 

23" 

512 

1, 650 

751 

634 

1,077 

611 


3,073 

188 


5,(X)4 
20.302 


5,660 
19,a51 


25,306 


25,011 
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The  differences  in  the  total  yield,  pi-otein,  ash,  and  fat,  for  the  two 
dates,  are  doubtless  Avithin  the  limits  of  error  in  determinations,  so 
that  the  real  difference  in  the  crop  at  the  two  cuttings  is  in  the  crude 
liber  and  the  constituents  of  the  nitrogen -free  extract,  sugars,  starch, 
etc.  Among  the  other  inferences  are  that,  for  the  greatest  amount  of 
nutriment,  corn  sJiould  not  be  cut  before  the  grain  has  reached  the 
milk  stage  of  the  kernel.  ^Miether  this  stage  or  a  later  one  is  best  to 
secure  the  maxinnnn  of  digestible  matter  must  be  found  by  further 
experimenting. 

LucERN,  OR  ALFALFA  (pp.  121-129). — Here  are  given  a  l)rief  history 
of  this  plant,  statements  of  several  experimenters  regarding  its  value, 
analyses  of  alfalfa  as  compared  witli  wheat  bran  and  red  clover  hay, 
an  account  of  a  feeding  experiment  to  test  the  digestibility  of  alfalfa, 
and  notes  on  the  preparation  of  the  soil  and  methods  of  planting  and 
curing  with  reference  to  this  crop.  The  result  of  the  Station's 
experience  with  alfalfa  for  seven  years  is  thus  svmimarized: 

1.  Lueern,  or  alfalfa,  may  be  successfully  grov.-n  in  New  York  State. 

2.  When  once  established  it  tlirives  well  upon  (.-lay  land.  l)ut  will  jn-obably  do 
l>etter  upon  good  light  loam. 

3.  Seed  two  years  old  loses  its  vitality  and  fails  to  germinate.  Undoulitedly 
many  of  the  failures  to  secure  a  stand  of  plants  may  be  traced  to  poor  seed. 

4.  The  seed  bed  umst  be  well  prepared,  and.  in  this  latitude,  it  seems  best  to 
plant  out  the  seed  in  the  spring  and  with  no  other  crop.  The  seed  should  be 
but  lightly  covered  by  rolling  the  ground. 

5.  For  seven  successive  years  at  the  Station  three  and  four  cuttings  per  year 
have  been  taken  from  the  plats. 

<;.  Last  year,  the  sixth  in  succession,  the  jdats  yielded  more  than  1.3  tons  per 
acre  of  green  forage,  equal  to  5.6  tous  of  alfalfa  hay. 

7.  Alfalfa  should  be  cut  in  early  bloom,  before  the  plants  become  woody. 

8.  It  should  be  cured  largely  in  the  cock  to  produce  the  best  quality  of  hay. 

9.  By  chemical  analysis  the  hay  was  foimd  to  be  more  nitrogenous  than  good 
red  clover. 

10.  Cattle,  sheep,  and  horses  all  relished  the  hay  and  seemed  to  do  well. 

11.  It  was  found  to  be  more  digestible  than  red  clover  hay. 

12.  If  farmers  would  try  this  crop,  we  advise  them  to  begin  with  a  small  piece 
of  well-prepared  land,  in  order  to  see  whether  alfalfa  does  as  well  with  them 
as  it  has  at  the  Station. 

13.  Probably  success  with  alfalfa  will  depend  largely  upon  ha\ing  fresh  seed, 
a  good,  carefully  jn-epared  seed  bed.  and  in  co\ering  the  seed  lightly  with  soil. 

BULLETIN  No.  17  (NEW  SERIES),  OCTOBER,  188U. 

Cattle  foods  and  feeding  rations,  P.  Collier,  Ph.  D.  {pp. 
131-156). — In  the  introduction  it  is  stated  that — 

New  York  State  has  one  and  a  half  million  milch  cows,  probably  producing 
on  an  average  less  than  3,000  pounds  of  milk  per  year ;  and  the  average  annual 
butter  product  per  cow  for  the  State  is  undoubtedly  less  than  130  pounds.  This 
should  not  be.  when  there  are  whole  herds  averaging  300  and  some  400  pounds 
of  butter  per  year  for  each  cow.  Animals  producing  these  by  no  means  phenom- 
enal yields  are  not  confined  to  any  particular  breed,  and  are  often  grades  of  our 
so-c;dled  native  or  no-breed  animals.     Proper  selection,  systematic  breeding,  and 
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judicious  fcvdiii^  have  produfocl  these  profitable  animals  and  herds.  What  has 
been  accomplished  by  the  few  sJiould  be  striven  for  by  the  many,  and  feed  mast 
be  a  prime  factor  in  developing  the  idejil  dairy  animal  or  herd.  Careful  breed- 
ing and  selection  nuist  hold  tlie  most  i»rominent  place,  biit  l)reeding  and  selection, 
unless  accomp.-mied  by  good  care  and  judicious  feeding,  will  ultimately  result  in 
failure. 

Tables  and  explaiiatiou.s  show  the  ehemical  coiuposiliou  of  feeding 
atuffs  coiiniion  in  New  York:  the  digestibility  (by  coefficients  of  diges- 
tibility of  ntiti'icnts)  as  shown  by  American  digestion  exix'rinients 
with  domestic  animals,  and  the  pro2)ortions  of  digestible  nutritive 
ingredients  in  cattle  foods  as  calculated  from  the  composition  and 
digestibility.  A  conveniently  arranged  table  shows  the  amounts  of 
digestible  materials  in  dirt'ereiit  quantities  (1,  5.  10,  15,  20,  25,  and 
2.000  pounds)  of  a  number  of  common  feeding  stutfs.  thus  furnishing 
the  means  for  easily  calculating  daily  rations,  (ierman  feeding  stand- 
ards (Woltl's)  are  quoted,  and  the  ways  of  calculating  rations  ex- 
|:>lained.  Some  nineteen  daily  rations  for  milch  cows.  "  such  as  may 
be  fe(l  and  often  are  fed  l)y  farmers."  are  given;  the  details  showing 
the  number  of  pounds  of  hay.  straw,  corn  meal,  wheat  bran,  cotton- 
seed meal,  and  other  materials  in  each,  and  the  calculated  amounts  of 
digestible  protein,  fats,  and  carbo-hydrates;  the  mitritive  ratio;  the 
cost  and  the  estimated  money  value  of  fertilizing  materials.,  nitrogen, 
phosphoric  acid,  and  potash.  Some  are  well  balanced,  ''  according  to 
the  (lerman  standard  or  guides,  while  others  are  far  from  being  Avell 
])roportioned  mixtures  for  milch  cows." 

An  intere.sting  feature  of  the  bulletin  is  found  in  the  descriptions 
of  rations  for  milch  cows  actualh'  fed  by  New  York  farmers.  In 
December,  1888,  a  circular  was  .sent  to  some  fifty  leading  farmers  of 
New  York  State,  asking  for  information  regarding  rations  fed  by 
them.  Only  a  few  replied,  and  in  some  of  the  replies  the  data  were 
not  sufficiently  complete  to  alloAv  accurate  calculations ;  but,  from  the 
rei)orts,  the  quantities  of  food  and  of  nutritive  ingredients  per  day  of 
ten  of  those  rations  are  calculated  and  stated  in  the  bulletin.  Sev- 
eral of  these  are  recapitulated  herewith. 

Kinds  and  conoiints  of  feeding  stuffs  in  daily  rations. 


Kinds. 

\       1. 

2. 

7. 

8.                10. 

11. 

Corn  stover 

Pounds. 
10 

Pounds. 

Pounds. 

Pounds.    Pounds. 
13 

Pounds. 

Corn  silage 

1.5 

10 

42.0 

.    50   

« 

Corn  meal 

2.8 
2.0 

3 
8 

3   

.5 

i 

9.6 
12.2 
.3.66 

1 

Mangolds 

Cotton-seed  meal  .                                    .' 

3    2 

Meadow  hay                                                 !   

12 
3 
3 

20                12                   3 

Linseed  meal 

Straw 

8    
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statistics  of  cotvs. — Nutritive  ingredients  of  food  and  yields  of  milk  or  butter. 


No. 

Locality 
(in  New  York). 

Breed  of  cows. 

Cows  in 
herd. 

Average 
weight 
of  cows. 

Yield  of  milk  per 
day. 

Summer.!  Winter. 

Yield  of 

butter 

per  year. 

1 

Rochester.. 

Ithaca 

Brockport 

Leonardsville  ... 

Cambridge 

Holland  Patent. . 

Mostly  Guernsey 

49 
13 
12 
30 

8 
11 

Poinidn.    Pounds. 

i.cm           30 

1.122    

Pounds. 
20 

Pounds. 

f 

30 

Jersey 

Holstein-Friesian     and 

Guernsey. 

Brown  Swiss 

Jersey,     thoroughbred 

and  grade. 

320 

8 

1,000 
1,150 

470 

10 

156 

11 

(*) 

(*) 

300 

No. 


Locality 
(in  New  York). 


Breed  of  cows. 


1  Rochester !  Mostly  Giiernsey 

2  !  Ithaca '  Grade  Holstein  . . 

7  i  Rockport  - j  Jersey 

8  ,  Leonardsville.  _j  Holstein-Friesian 

and  Guernsey.. 

10  Cambridge j  Brown  Swiss 

11  1  Holland  Patent  I  Jersey, thorough- 
I  I      bred  and  grade. 

German  standard  for  milch  cows  per 
day  for  1,000  pounds  live  weight. 


Nutrients  in  daily  ration. 


Protein. 


Pounds. 
1.88 
2.57 
2.03 
3.01 

0.85 
1.52 

2.50 


Fats. 


Pounds. 
0.68 
1.12 
0.63 
1.27 

0.28 
0.71 


Carbo- 
hy- 
drates. 


rotal. 


Pouiids. 
14.32 
10. 21 
10. 03 
17.21 

12.61 
6.59 


Pounds. 
16.88 
13.90 
12.69 
21.49 

13.74 

8.82 


12.  .50  ,      1.5.40 


Potential  en- 
ergy (fuel 
value  of  nu- 
trients of 
daily  ra- 
tion ) ,  Calo- 


Nutri- 

tive 

ratio. 


33,000  1:  S.i 

28.490  1:  5.0 

25,090  I  1:  5.6 

42,970  1:  6.7 

26,220  1:15.6 

18,080  1:  5.4 

29,590  i  1:  5.4 


*  5,(X10  pounds  per  year. 

[As  the  figures  for  potential  energy  were  not  given  in  the  bulletin, 
but  were  added  in  the  abstracting  in  this  Office,  a  word  of  explanation 
seems  called  for.  In  being  consumed  in  the  body  as  fuel  to  furnish 
heat  and  muscular  energy  the  nutrients  appear  to  replace  one  another 
in  proportion  to  their  potential  energy,  which  is  accordingly  taken 
as  a  measure  of  their  fuel  value.  The  energy  may  be  estimated  in 
units  of  either  heat  or  mechanical  power.  For  heat  unit  the  Calorie, 
and  for  amount  of  mechanical  energy  the  foot-pound  or  foot-ton,  is 
commonly  used.  The  Calorie  is  the  heat  which  would  raise  a  kilo- 
gram of  water  1  degree  Centigrade  (or  1  pound  of  water  about  4 
degrees  Fahrenheit).  A  foot-ton  is  the  energy  (power)  which  would 
lift  1  ton  1  foot.  One  Calorie  corresponds  to  1.53  foot-tons.  A 
gram  of  digestible  protein  or  a  gram  of  digestible  carbohydrates 
is  assumed  to  yield  4.1  and  a  gram  of  fats  9.3  Calories.  A  given 
weight  of  fats  is  thus  taken  to  be  equivalent  in  fuel  value  to  2.27 
pounds  of  protein  or  carbohydrates.  The  figures  for  potential  en- 
ergy in  the  table  are  calculated  for  each  food  material  by  multiply- 
ing the  number  of  grams  of  protein  and  of  carbohydrates  in  1  pound 
by  4.1,  and  the  number  of  grams  of  fat  by  0.3,  taking  the  sum  of 
these  three  j^rodiicts  as  the  number  of  Calories  of  potential  energy 
in  a  pound  of  the  material.  The  computation  is  made  more  con- 
venient by  taking  each  per  cent  of  each  ingredient  as  equivalent 
to  one  hundredth  of  a  pound  of  that  ingredient  in  a  pound  of  the 
feeding  stuff  and  multiplying  by  the  number  of  Calories  in  0.01 
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pound.  As  0.01  pound  equals  4.58G  grains.  0.01  of  a  pound  of  protein 
or  carbohydrates  Avould  thus  be  assumed  to  yield  (4.536X4-1=)  18.6, 
and  each  0.01  pound  of  fats  42.2  calories. 

The  quantities  of  digestible  protein  in  the  daily  food  per  cow  vary 
froin  nine-tejiths  of  a  pound  to  3  j^ounds.  the  total  digestible  nutri- 
ents fi-om  8f  to  2H  pounds,  the  fuel  value  from  18,000  to  43,000 
calories,  and  the  nutritive  ratio  from  1 :  5.4  to  1 :  15.6.  Such  a  wide 
range  in  the  feeding  practice  of  New  York  dairymen  certainly  shows 
the  need  of  thorough  study  of  this  subject. 

This  method  of  estimating  the  fuel  value  of  feeding  stufts  has 
been  adopted  tentatively  for  some  of  the  publications  of  this  Office. 
The  subject  will  be  referred  to  briefly  in  a  monograph  on  the  feeding 
of  swine  and  in  a  bulletin  on  the  composition  and  nutritive  A^alues  of 
American  feeding  stutl's,  now  being  prepared  for  publication  by  this 
Office.  It  Avill  suffice  to  say  here  that  the  calculations  are  based  upon 
late  German  experiments  with  the  respiration  apparatus  and  the 
calorimeter.  The  more  important  experimental  data  may  be  found 
in  articles  by  Stohmann,  Lanciw.  Jahrbiicher^  13,  513,  and  Jour.  f. 
Prnc.  Cliem.^  X.  F..  Bde.  19—10  fo.ssmi^  and  by  Rubner,  Zeitsch.  f. 
Biologie,  Bde.  21-25  passim.  The  principal  points  are  explained  in 
an  article  by  the  undersigned  in  the  Century  Magazine  for  July, 
1887.  Investigations  with  the  calorimeter  on  the  potential  energy 
(heats  of  combustion)  of  organic  compounds,  vegetable  and  animal, 
are  being  conducted  in  connection  with  the  Storrs  Experiment  Sta- 
tion.— W.  O.  Atwater.] 

BrLLKTIX  No.  18  (NEW  SERIES),  NOVEMBER,  1SS9. 
TeSTIXC;  !)r   l)AIi;V  I5REEDS,  P.  COLLIER,  PiT.  1).    (pp.  157-198). ''  NeW 

York  is  the  leading  dairv  State  of  the  Union.  The  annual  report  of 
the  Department  of  Agriculture  for  1888  gives  the  number  of  milch 
coAvs  in  Xew  ^'oi-lv.  January  1,  1889.  as  1,552,373,  valued  at  $45,950,- 
241. .  loAva  stands  next  in  the  list,  with  1,293,095,  A^alued  at  $28,861,- 
S80.  The  dairy  products  of  the  State  are  estimated  at  $44,000,000, 
and  the  aggregate  capital  in^'ested  in  dairying  in  this  State,  including 
value  of  animals,  land,  dairy  buildings,  and  implements,  has  been 
estimated  as  high  as  ^400.000.000."'  Tn  A'iew  of  the  great  imi)ortance 
of  the  dairy  interest,  this  Station  has  undertaken  a  sories  of  feeding 
ex])eriments  in  accordance  Avitli  a  iilan  outlined  in  a  circular  sent  to 
leading  breeders  of  cattle  throughout  the  country.  Avho  Avere  asked  to 
aid  the  Station  in  securing  most  economically  the  animals  used  for  the 
experiments.  The  mnin  features  of  the  plan  referred  to  are  as  fol- 
loAvs:  At  least  four  representatiA'e  animals.  tAvo  heifers  and  two  steers, 
of  the  eTersey.  Holstein.  Guernsey,  Ayrshire.  Shorthorn,  Devon,  and 
one  or  tAvo  of  the  polled  breeds  under  one  year  old,  should  be  selected. 
The  tAvo  heifers  of  each  breed  would  be  the  beginning  of  a  herd  for 
the  study  of  *'  the  breed  characteristics  in  production  of  milk  and  but- 
18493— No.  o— 0.i  M 3 
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ter.  Two  steers  from  each  breed,  fed  and  grown  to  maturity  and  fat- 
tened, would  show  much  as  to  the  relative  values  of  the  dairy  breeds 
for  beef."  7'he  questions  to  be  studied  should  inc.-lude  the  yearl}'' 
growth  of  the  animals  under  like  conditions  and  feeding-,  and  the 
amount  of  food  consumed  in  proportion  to  live  weight  for  the  several 
breeds;  breed  characteristics  for  production  of  milk  and  butter  and  for 
beef;  the  relative  profitableness  of  small  and  large  cows;  "whether 
two  foods  of  similar  composition  will  atfect  equally  the  milk  and  butter 
yield,  or  whether  one  will  tend  more  to  the  j^rodu.ction  of  l>ody  fat  and 
less  to  an  increase  of  milk;  "'  and  "  the  influence  of  A'arious  grains  fed 
sejDarately  and  combined  in  rations,  and  to  what  extent  the  chemical 
and  physical  properties  of  butter  are  influenced  by  diil'erent  foods." 

This  plan  met  with  cordial  approval  from  indiA'idiial  and  associated 
breeders.  "  The  legislature  also,  recognizing  the  practical  value  of 
the  proposed  investigation,  made  liberal  appropriation  for  a  barn 
suitable  for  the  purpose  of  the  experiment,  and  ample  and  convenient 
arrangements  have  been  made  for  twenty-four  animals,  besides  four 
box  stalls  and  five  stalls  for  bulls."  A  list  of  the  animals  already 
obtained  by  the  Station  includes  six  Holstein-Friesians.  five  Ayrshires, 
four  American  Holdernesses,  four  Guernsey's,  and  four  Jerseys.  '"  It 
is  proposed  to  increase  the  herd  gradually  and  broaden  the  work, 
until  the  accumidated  data  shall  be  such  as  to  carry  conviction  to 
everyone  who  shall  carefully  consider  the  results  obtained." 

This  bulletin  contains  the  six  months'  record  of  a  feeding  experi- 
ment begun  April  1,  1889,  with  thirteen  heifers,  including  four  Hol- 
stein-Friesians, four  Ayrshires,  two  American  Holdernesses,  two 
Guernseys,  and  one  Jersey.  The  feeding  stuffs  used  were  hay  of 
mixed  grasses  and  clover;  sugar-beets;  green  forage,  including  alfalfa 
(much  relished),  lye  (not  relished),  maize,  oats,  peas,  and  Hungarian 
grass  (on  which  the  animals  did  not  seem  to  do  well)  ;  wheat  bran;" 
linseed  meal  (old  process)  ;  crushed  oats;  wlieat  middlings;  corn  meal. 
Tables  filling  about  thirty  pages  give  for  each  animal  the  age  in  days 
April  1,  1889;  date  of  receipt  of  animal  at  Station;  the  average  weight 
for  the  last  five  mornings  of  each  month ;  the  total  amount  of  Avater 
and  of  each  kind  of  feed  consiuned  per  month,  and  the  daily  aA^eragc 
during  each  month,  together  with  the  corresponding  amounts  of  the 
chemical  constituents  of  the  food ;  and  for  each  breed  for  each  month 
the  amount  of  Avater  drunk,  the  amount  of  each  chemical  constitu- 
ent in  the  feed  consumed,  the  live  Aveight.  average  monthly  gain,  dry 
matter  consumed  for  each  pound  of  increase,  and  the  dry  matter  eaten 
per  1,000  pounds  of  liA^e  AA^eight.  An  interesting  observation  regard- 
ing the  pounds  of  dr}''  matter  required  for  one  ])ound  of  gain  is 
brought  out  in  one  of  the  tables  and  stated  as  f  oIIoavs  :  "  In  June  more 
dry  matter  Avas  required  than  in  May.  and  the  largest  amount  in  July, 
averaging  more  than  three  times  as  much  for  the  month  of  July  as 
for  May;  or  as  4.1  to  14.1.  In  August  less  dry  matter  was  required 
for  one  potmd  of  gain  than  in  July,  while  the  month  of  September 
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approximated  tiie  month  of  June.  While  feeders  have  recognized 
this  fact.  I  believe  these  are  the  first  trials  to  determine  the  real  differ- 
ence in  favor  of  so  arraiigino-  our  system  of  feeding  as  to  take  ad- 
vantage of  the  spring  and  autumn  months  for  fattening  animals." 
It  is  intended  to  continue  tlic  experiment  and  repprt  results  every  six 
months.  Tlie  resnlts  of  the  feeding  trials  with  gro^ving  and  fatten- 
ing animals  wiil  also  be  reported.  More  complete  details  will  be 
given  in  I  he  ar.nual  reports  of  the  Station. 

Cornell  UniveY-sity  Agricultural  Experiment  Station. 

Drinntiiirtit  of  Conii'll  l' iiircrsil ii. 
Lociiliou.  Itliaca.  1  >in'i-t(ir,  Is:i;i<-  I'.  ItolxM-ts.  M.  Agr. 

KlLLl/nX   No.   7,  JULY.    18S!>. 

On    THK    IXFLIENCES    OF    CKHTMN    CONOITIONS    I  PON    THE    SPROUTING 

OF  SEEDS,  L.  11.  Batlev,  AI.  S.  (pp.  31-71),  (illustrated).— In  the 
investigations  reported  in  this  bidletin,  ''  with  the  exception  of 
studies  of  the  relation  of  weight  and  color  to  sprouting,  only  the  con- 
ditions of  germination  have  received  attention."  The  fact  that  these 
conditi(ms  have  been  too  little  regarded  in  the  testing  of  seeds  is 
emphasized,  and  the  need  of  more  thorough  researches  to  determine 
the  best  methods  of  seed  testing  is  urged.  "  The  importance  of  seed 
testing  is  obvious,  yet  its  value  is  commonly  misapprehended.  Its 
primary  A'alue  is  the  determination  of  the  vitality  of  a  given  sample. 
This  testing,  except  in  rare  instances,  shoidd  l)e  conducted  by  the 
grower  himself.  The  proper  work  for  the  experiment  station  is  that 
of  determining  the  best  methods  and  conditions  of  testing  each  species 
and  variety;  in  other  A\ords.  it  seems  that  the  sphere  of  the  stations 
is  to  discover  and  announce  laws  and  rules,  rather  than  to  perform 
the  petty  tests  for  the  multitude." 

The  general  conclusion  is  that  there  is  no  need  for  seed  control 
stations  in  this  coinitrv.  at  least  for  garden  seeds,  to  wdiich,  it  should 
be  noticed,  the  investigations  here  reported  were  confined.  The 
a])piiratns  used  in  making  the  t(\sts  is  descrilu'd  nnd  illustrated.  The- 
investigations  covered  the  following  points: 

(1)  Influences  of  constant  and  varial)le  temperatures  u2:)on  spi'out- 
ing.  Tests  miide  in  an  incubator  at  temperatures  ranging  oidy  3 
degrees  were  com]):irc(I  w  ith  those  in  a  forcing-house  at  widely  I'ang- 
ing  temperatures. 

(2)  Influences  of  different  <|uantities  of  water  upon  si)routing. 

(3)  Influences  of  the  soaking  of  seeds  before  sowing. 

(4)  Influences  of  character  of  soil  upon  sprouting.  Potting  soil 
Avas  compared  Avith  sand  for  beans. 

(5)  Influences  of  light  upon  the  sprouting  of  seeds.  Seeds  were 
sown  on  the  surface  of  soil  in  pots  or  pans,  Avhich  were  then  covered 
with  a  pane  of  glass  or  an  iron  saucer  or  a  board. 

(G)  "Weight  of  seeds  in  relation  to  sprouting. 

(7)  Color  of  seed  in  relation  to  sprouting.  For  example,  white 
beans  compared  with  green;  white  morning-glor}^  seeds  with  black. 


272- 

(8)  Influences  of  latitude  upon  s|)routing.  Corn  from  South  Caro- 
lina and  Alabama  ^as  compared  with  that  from  Ithaca,  X.  Y. 

(9)  Variations  in  duj^licate  tests  under  like  conditions. 

(10)  Comparisons  of  results  of  seed  tests  Avith  results  of  actual 
sowing  in  the  field. 

(11)  Impui'ities  in  sainples  of  garden  seeds.  Over  100  packages 
were  examined,  for  90  of  which  the  results  were  tabulated  and  com- 
pared. "  Xo  evidence  of  adulteration  was  found,  and  weed  seeds 
were  feAv  and  unimportant."  "  The  impurities  were  very  largely 
immature  and  imperfect  seeds."  They  averaged  by  number  2.76  per 
cent,  and  by  weight  1.38  per  cent. 

General  summary. — 1.  The  results  of  a  seed  test  depend  very  largely  upon  the 
known  conditions  under  which  the  test  is  made : 

(1)  Variations  in  temperature  may  cause  variations  in  rapidity  of  sprouting. 

(2)  An  essentially  constant  temperature  of  about  74°  gives  quicker  results 
than  an  ordinarily  variable  temperature  of  a  similar  mean. 

(3)  Probably  any  constant  temperature  gives  quicker  results  than  a  variable 
temperature  of  which  the  mean  is  the  same  as  thi^  constant  temperature. 

(4)  As  the  mean  temperature  lowers,  sprouting,  as  a  rule,  becomes  slower. 

(5)  In  some  instances  greater  rapidity  of  sprouting,  due  to  a  constant  tera- 
Ijerature  of  74°.  does  not  appear  to  be  correlated  with  greater  per  cent  of  total 
sprouting.  In  beans,  however,  greater  per  cent  of  sprouting  appears  to  follow 
greater  rapidity  of  sprouting. 

(G)  There  is  probably  a  tolerably  well-defined  optimum  temperature  for  each 
species  of  plant,  in  which  best  results  from  seed  tests  can  be  obtained.  This 
limit  is  not  closely  determined  for  njost  garden  seeds. 

(7)  The  quantity  of  water  applied  to  seeds  may  determine  both  the  rapidity 
and  per  cent  of  sprouting. 

(8)  A  comparatively  small  amount  of  water  gives  quickest  and  largest  results. 

(9)  Greater  quantities  of  water  than  are  required  for  best  results  lessen 
rapidity  and  per  cent  of  sprouting,  either  by  causing  the  seeds  to  rot  or  by 
retarding  germination,  or  by  both. 

(10)  The  soaking  of  seeds  in  water  before  planting  does  not  appear  to  hasten 
sprouting  if  the  planting  time  is  reckoned  from  the  time  at  which  the  seeds  are 
put  to  soak.  But  if  planting  time  is  counted  from  the  time  of  placing  the  seeds 
in  soil,  quicker  sin-outirgs  are  the  result     This  niethcd  is  incorrect,  however. 

(11)  Soaking  of  seeds  does  not  appear  to  influence  amount  of  sprouting. 

(12)  The  results  of  soaking  appear  to  vary  in  different  species. 

(13)  The  character  of  soil  in  which  the  test  is  made  may  influence  the  results, 
both  in  rapidity  and  per  cent  of  sprouting. 

(14)  Light  has  great  influence  upon  the  sprouting  of  the  seeds  of  some  species. 

(15)  When  light  has  any  influence  it  retards  or  wholly  prevents  sprouting. 

(16)  The  effects  of  light  upon  sprouting  are  different  in  different  species. 

(17)  The  weight  of  the  seed  is  often  a  tolerably  accurate  measure  of  its 
viability,  as  determined  both  by  rapidity  and  per  cent  of  sprouting. 

(18)  As  a  rule,  heavy  seeds  germinate  better  than  light  ones. 

(19)  Seeds  of  different  species  may  vary  in  sprouting  in  reference  to  weight. 

(20)  The  color  of  the  seed  in  some  cases  is  a  tolerably  accurate  measure  of 
rapidity  and  per  cent  of  sprouting. 

(21)  When  there  is  any  variation  in  viability  in  reference  to  color,  it  is 
usually  found  that  the  stronger  sproutings  occur  in  the  darker  colored  seeds. 

(22)  The  relative  values  of  seeds  of  different  colors  vary  with  each  species,  or 
sometimes  with  each  sample. 
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(23)  The  latitude  in  wliidi  seeds  are  srown  may  determine  their  behavior  in 
germination. 

(24)  Northern-grown  ('(jrn  appears  to  germinate  quicker  than  Southern-grown 
corn.  It  is  to  be  expected,,  from  our  Icnowledge  of  the  variation  of  plants  in 
reference  to  latitude,  that  seeds  of  most  species  will  give  similar  results. 

(25)  Variation  in  results  of  seed  tests  may  be  due  to  the  apparatus  in  which 
the  test  is  mad(>. 

(26)  Ap))aratus  in  wliich  the  seeds  are  exposed  to  light  are  to  be  distrusted. 

(27)  Apparatus  which  afford  no  protection  to  the  seeds  other  than  a  simple 
layer  of  cloth,  paper,  board,  or  similar  co^er,  are  usually  unsafe,  from  the  fact 
that  they  allow  of  too  great  extremes  in  amounts  of  moistur(\ 

(28)  The  so-called  Geneva  tester  appears  to  give  better  results  of  sprouting 
than  tests  made  in  soil,  probably  from  the  fact  that  moisture  and  temperatiire 
are  less  variable  than  in  the  soil  tests. 

(29)  To  study  gerniinaticm  to  its  completion,  tests  iinist  be  made  in  soil. 

(30)  Tests  made  in-doors  are  more  reliable  than  those  made  in  the  field. 

2.  Results  commonly  vary  between  tests  made  under  apparently  identical  con- 
ditions, even  with  selected  seeds.     Therefore, 

(31)  One  test  can  not  be  accepted  as  a  true  measure  of  any  sam])le  of  seeds. 

3.  The  results  of  actual  ordinary  planting  in  the  field  can  not  be  considered  a 
true  measure  of  the  viability  or  value  of  any  sample. 

4.  Rapidity  of  sproutings.  iniloss  under  identical  conditions,  is  not  a  true 
measure  of  vitality  or  vigor  of  seeds. 

5.  There  appears  to  be  no  pernicious  adultei-ation  of  garden  seeds  in  this 
oountr.v.  and  as  a  rule  there  are  no  hurtful  imimrities. 

In  the  ordinary  farmer's  garden  seed  testing  is  perhaps  of  little  or  no  value, 
but  to  the  market  gardener,  who  plants  considerable  areas  to  special  crops,  and 
to  the  seedsman,  it  is  highly  profitable.  It  is  possible  that  in  some  cases  the 
character  of  the  crop  can  be  prognosticated  with  some  degree  of  certainty  from 
behavior  of  plants  in  germination,  wholly  aside  from  percentages  of  sprouting. 
The  studies  of  experts  in  this  country  arfd  Germany  indicate  that  when  accu- 
rate information  is  desired  as  to  the  value  of  seeds  the  seed  test  should  present 
at  least  the  following  data :  Name  of  variety,  where  grown,  when  grown,  how 
keiit,  per  cent  by  weight  of  foreign  matter,  per  cent  by  weight  of  apparently 
good  seeds,  nature  of  foreign  material,  weight  of  seeds,  manner  of  testing,  num- 
ber tested,  average  and  extreme  temperatures  during  trial,  first  germinations  in 
hours,  last  germinations  in  hours,  i»er  cent  by  number  germinated,  per  cent  un- 
sprouted  but  sound  at  end  of  trial,  date  of  test,  estimate  of  agricultural  value. 

BULLETIN  No.  8,  AUGUST,  1889. 
The  effect  of  different  rations  on  fattening  lambs.  I.  P.  Rob- 
erts, M.  Agr.,  and  H.  H.  Wing,  B.  Agr.  (pp.  75-8(>). — "These 
experiments  were,  in  the  main,  a  continnation  of  thone  carried  on  at 
this  Station  one  year  ago,  and  reported  in  Bulletin  Xo.  11,  and  very 
nearly  the  same  foods  were  used,  none  of  them  being  out  of  the  reach 
of  the  general  mass  of  farmers."  The  period  of  feeding  lasted  five 
full  months,  from  November  2^.  1888.  to  April  25.  1880.  Twelve 
lambs  in  four  lots  of  three  each  were  used,  but  for  reasons  stated  in 
the  bulletin  the  computations  of  results  are  based  upon  the  two  heavi- 
est lambs  in  each  lot.  The  lots  were  numbered  respectively  III,  IV, 
Y.  and  VI.  Lot  III  received  what  may  be  called  a  ''  carbonaceous  " 
ration,  consisting  of  timothy  hay,  whole  corn,  and  roots;  lot  IV,  a 
nitrogenous  ration,  consisting  of  clover  hay,  roots,  wheat  bran,  and 
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cotton-seed  meal ;  lot  V,  an  ''  intermediate  "  ration,  consisting  of  tim- 
othy hay,  roots,  corn,  wheat  bran,  and  cotton-seed  meal;  and  lot  VI 
the  same  as  lot  Y,  except  that  they  received  no  roots.  The  ration  of 
lot  III  was  considerably  richer  in  carbonaceons  matter  than  that  of 
lot  II  of  last  year,  while  the  ration  of  lot  TV  was  not  so  rich  in  protein 
as  that  of  lot  I  of  last  year.  In  this  experiment,  as  in  that  of  1888, 
a  very  much  larger  amount  of  water  was  drunk  by  the  lambs  fed  the 
nitrogenous  rations.  Lot  III  drank  30S  poundi^,  or  1.08  pounds  per 
lamb  per  day.  Lot  IV  drank  1,185  pounds,  or  3.05  pounds  per  lamb 
per  day.  Lot  V  drank  735  pounds,  or  2.45  pounds  per  lamb  per  day. 
Lot  VI  drank  847  pounds,  or  2.82  pouuds  per  lamb  per  day. 

The  total  number  of  pounds,  cost,  and  number  of  pounds  of  protein, 
nitrogen-free  extract,  fiber,  and  fat  for  each  material  in  the  rations 
consumed  by  the  several  lots  and  the  gain  in  live  weight  in  pounds 
and  in  per  cent  for  each  land)  in  each  lot  are  given  in  tabular  form. 
The  amount  of  gain  in  live  weight  in  relation  to  the  amount  and  cost 
of  food  consumed  by  each  lot  is  shown  in  the  following  table : 
Gain  in  live  loeigld  in  relation  to  amount  and  cost  of  food. 


Digestible  carbonaceous  food  consumed pounds 

Digestible  nitrogenous  food  consumed  _ do. . 

Total  digestible  nutrients  consumed _ do_ . 


Nutritive  ratio. 


Total  gain  in  weight  (both  lambs) pounds. 

Pounds  nutrients  consumed  for  1  pound  gain  _  _  _ 

Total  cost  of  food  consumed 

Cost  of  gain  per  UK)  pounds 


III. 


IV. 


V. 


296.20 
29 
325. 20 


288.08 
75. 88 
363.96 


328.56 
54.71 
383. 27 


1:10.9  1:4.2  1:6.5 


48.65 
6.67 
S3. 70 
$7.59 


77.31 
4.71 
S4.66 

$6. 03 


75.13 
5.10 

S4.78 
S6.36 


VI. 


299.75 
51.73 
351.48 


1:6.3 


57. 69 
6.09 
|4.51 

$7.82 


It  Avill  be  observed  that  "  both  in  the  items  'Amount  of  food  con- 
sumed for  one  pound  of  gain,"  and  '  Cost  of  gain  per  100  pounds.'  the 
advantage  is  very  markedly  in  favor  of  lot  IV — the  lot  fed  on  nitrog- 
enous food.  It  cost  us  a  little  more  than  a  cent  and  a  half  per 
pound,  or  2G  per  cent  to  put  a  pound  of  gain  upon  our  lambs 
that  were  fed  on  corn,  timothy  hay,  and  roots,  than  it  did  to  put  a 
pound  of  gain  on  those  that  were  fed  wheat  bran,  cotton-seed  meal, 
clover  hay,  and  roots." 

The  lambs  were  shorn  November  15  (ten  days  before  the  begimiing 
of  the  experiment),  and  again  on  April  24,  so  that  the  wool  obtained 
was  the  growth  of  one  hundred  and  sixty  days. 

"  The  Aveight  of  the  wool  from  l)otli  lambs  in  each  lot  was  as  fol- 
lows : 


Lot. 

"Weight. 

Increase 

over  lot 

III. 

Lot  III                                                                                                                      

Pounds. 
4.25 
7.31 
6.63 
6.19 

Per  cent. 

Lot  IV                                                - 

72 

Lot  V                                                                           - 

56 

Lot  VI                                                                                        

46 
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"  This  coincides  with  the  results  of  our  experiments  last  year,  in  that 
nitroiieiious  food  seems  to  largely  art'ect  the  growth  of  wool.  It  seems 
to  show  further  that  c\ en  a  small  increase  in  the  nitrogenous  matter  of 
a  ration  has  a  decided  influence  on  the  growth  of  the  wool." 

••  In  the  experiments  of  1888  the  ])ercentage  was  not  so  great  in 
favoi"  of  the  laml)^  fed  on  nitrogenous  food.  In  ('X])eriments  of  1889, 
lot  I^'  ga\"  72  per  cent  more  wool  than  lot  III.  In  experiments  of 
188S  lot  I  aave  oo  per  cent  more  wool  than  lot  II."  The  Aveights  of 
the  di-essed  carcasses,  and  the  various  organs  for  each  animal,  and  the 
a-v'erages  foi-  each  lot,  are  also  stated  in  tables.  "  In  the  proportion  of 
dressed  to  live  weight  is  to  be  found  the  main  discrepancy  between  the 
experiments  of  1888  and  1880.  Last  year  the  dressed  weight  of  the 
nitrogenons-fed  lambs  was  9  ])er  cent  greater  than  those  fed  carbona- 
ceous food.  This  year  the  diU'erence  was  about  as  much  in  the  other 
direction." 

The  following  jiai'ts  and  organs  were  greater  l)y  the  following  per- 
centages in  ])ro])()rtion  to  the  live  weight : 

In  1880,  (1)  in  the  lambs  fed  on  niti'ogenons  food:  Wool  44,  kid- 
neys 18,  blood  10.  heart  40,  liver  13,  Inngs  18;  (2)  in  the  lambs  fed  on 
carbonaceous  food,  dressed  weight  13,  caul  fat  242,  kidney  fat  198. 

In  1888,  (I)  in  the  animals  fed  on  nitrogenous  food:  Dressed  weight 
9,  wool  2(),  caul  fat  13,  kidneys  13;  (2)  in  the  animals  fed  on  carbona- 
ceous food,  heart  2(i.  blood  9.  liver  4.  lungs  8. 

Sninmari/. — "  The  weight  of  evidence  of  all  of  our  experiments,  to- 
gether with  results  ol)tained  by  other  experimenters  in  the  same  field, 
seem  to  show : 

"  That  corn,  as  an  exclusive  grain  ration,  does  not  give  the  best  re- 
sults, either  in  amount,  quality,  or  economy  of  production,  wdien  fed 
to  growing  or  fattening  animals. 

''That  the  amount  of  water  drunk  (especially  in  the  case  of  our 
lambs)  is  a  j^retty  certain  indication  of  the  rare  of  gain. 

"  That  the  production  of  wool  is  A'ery  greatly  dependent  upon  the 
nitrogen  in  the  ration." 

Manvridl  rahw  of  the  nitioiis. — On  the  sui>position  that  80  per  cent 
of  the  uianiirial  xaliic  of  the  food  is  recovered  in  the  mainn'(\  the  ma- 
jnirial  value  of  the  ration  of  each  lot  would  be  as  follows,  reckoning 
nitrogen  at  17  cents  per  pound,  phosphoric  acid  at  7,  and  potash  at  4^  : 


Lot.  '    Cost  of 

ration. 


Manurial 
value. 


Lot  III  (Carbonaceous) $3.70 

Lot  IV  (Nitrogenous) 4.66 

Lot  V  (Intermediate,  with  roots) 4.78 

Lot  VI  (Intermediate,  without  roots) _  4. .51 


$1.12 
3.56 

•Z.  10 
1.97 


Cost  of 

ration  less 

value  of 

manure. 

$2.  .58 
1.10 
3.68 
2.54 


This  table  shows  ''  that  while  the  first  cost  of  the  ration  of  the 
nitrogenous-fed  sheep  was  larger  than  that  of  the  carbonaceous,  yet 


276 

when  the  value  of  the  manure  is  subtracted  the  cost  of  the  former  is 
less  than  half  of  the  latter,'' 

BULLETIN  No.  9,  SEPTEMBER,  3889. 
A    STUDY    OF    WIjSD-BREAKS    IN    THEIR    RELATIONS    TO    FRUIT    GROWING. 

L.  H.  Bailey,  M.  S.  (pp.  01-110),  (illustrated).— This  embodies  the 
results  of  much  experience  and  observation  on  this  subject,  including 
the  information  derived  from  inquiries  addressed  in  1889  to  a  large 
number  of  leading  fruit  growers  in  New  York  and  Michigan.  The 
subject  IS  treated  under  the  following  heads: 

(1)  Influences  of  wind-breaks  upon  fruit  plantations. 

(2)  Proper  location  of  wind-breaks,  and  manner  of  making  them. 
The  experience  and  observation  of  forty-three  observers  favorable 

to  wind-breaks  are  summarized  in  tables,  giving  the  site  and  soil  of 
orchard,  direction  of  prevailing  or  severest  wind,  location  in  reference 
to  large  bodies  of  water,  kinds  of  fruit  grown,  kind  of  wind-break 
used,  and  benefits  derived,*  Similar  data  are  recorded  from  fourteen 
reports  which  were  unfavorable  to  wind-breaks.  The  bulletin  is 
illustrated  Avith  three  cuts  of  as  many  kinds  of  wind-breaks. 

General  suimiiar!/. —  (1)  A  wind-break  may  exert  great  influence  upon  a  fruit 
plantation. 

(2)  The  benefits  derived  from  wiud-brealis  are  the  following:  protection  from 
cold ;  lessening  of  evaporation  from  soil  and  plants ;  lessening  of  windfalls ; 
lessening  of  liability  to  mechanical  injury  of  trees ;  retention  of  snow  and  leaves  ; 
facilitating  of  labor ;  protection  of  blossoms  from  severe  winds :  enabling  trees 
to  grow  more  erect ;  lessening  of  injury  from  the  drying  up  of  small  fruits ; 
retention  of  sand  in  certain  localities ;  hastening  of  maturity  of  fruits  in  some 
eases  ;  encouragement  of  birds  ;  ornamentation. 

(.3)  Tlu'  injuries  sustained  from  wind-breaks  are  as  follows:  Preventing 
free  circulation  of  warm  winds  and  consequent  exposure  to  cold ;  injuries  from 
insects  and  fungous  diseases ;  injuries  from  the  encroachment  of  the  wind-break 
itself;  increased  liability  of  late  spring  frosts  in  rare  cases. 

(«)  The  injury  from  cold,  still  air  is  usually  confined  to  those  localities  which 
are  directly  influenced  by  large  bodies  of  water,  and  which  are  protected  by  for- 
est belts.     It  can  be  avoided  by  planting  thin  belts. 

(&)   Injury  from  insects  can  l)e  averted  by  spraying  with  arsenical  ix»isons. 

(c)  The  injury  from  the  encroachment  of  the  wind-oreak  may  be  averted  by 
good  cultivation  and  by  planting  the  fruit  sinuiltane^uisly  with  the  !)elt. 

(4)  Wind-breaks  are  advantageous  whenever  fruit  plantations  are  exposed 
to  strong  winds. 

(5)  In  interior  places,  dense  or  broad  belts,  of  two  or  more  rows  of  trees,  are 
desirable ;  while  within  the  influence  of  large  bodies  of  water,  thin  or  narrow 
belts,  comprising  but  a  row  or  two,  are  usually  preferable. 

(6)  The  best  trees  for  wind-breaks  in  the  Northeastern  States  are  Norway 
spruce  and  Austrian  and  Scotch  pines,  among  the  evergreens.  Among  deciduous 
trees,  most  of  the  rapidly  growing  native  species  are  useful.  A  mixed  planta- 
tion, with  the  hardiest  and  most  vigorous  deciduous  trees  on  the  windward,  is 
probably  the  ideal  artificial  shelter  belt. 

BULLETIN  No.  10,  OCTOBER,  1889. 
XoTES  ON  TOMATOES,  L,  H.  Bailey,  M.  S.   (pp.  113-126).   (illus- 
trated),— This  includes  a  statement  of  the  general  results  of  investi- 
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gal  ions  coxering  several  years,  together  with  tabulated  reports  on 
tests  made  in  1889  and  notes  on  some  of  the  newer  varieties.  Espe- 
cial attention  is  i)aid  to  transplanting,  time  of  sowing  the  seed,  and 
uiannring.  K.\i;eriments  were  made  to  -find  a  relial)le  method  of 
determining  the  relative  solidity  of  the  fruit,  the  relation  of  solidity 
to  keeping  qualities,  and  the  cooking  qualities  of  different  varieties 
as  shown  I)y  the  time  required  for  cooking  and  the  amount  of  shrink- 
age. 'J'ln'  results  were  chiefly  valuable  as  indicating  the  unsatisfac- 
tory natnre  of  the  tests  usually  applied.  Emphasis  is  laid  on  the  fact 
that  very  few  of  the  numerous  varieties  of  tonuitoes  offered  for  sale 
possess  superior  mei'it  for  general  culture.  The  following  sum- 
mary is  taken  from  the  bulletin: 

(1)  Fre(iuent  traiisplantiiig  of  tiie  young  i)lant.  and  good  tillage,  are  necessary 
to  best  results  in  tomato  culture. 

(2)  Plants  started  under  glass  about  ten  weeks  before  trausplanting  into  field 
gave  fruits  from  a  week  to  ten  days  earlier  than  those  started  two  or  three 
weeks  later,  while  there  was  a  much  greater  difference  when  the  plants  were 
started  six  weeks  later.     Productiveness  was  increased  i).y  the  early  planting. 

i?>)  Liberal  and  even  heavy  manuring,  (hiring  the  present  season,  gave  great 
increase  in  yield  over  no  fertilizing,  although  the  common  notiou  is  quite  to  the 
contrary.  Heavy  niamiring  does  not  appear,  therefore,  to  produce  vine  at  the 
expense  of  fruit. 

(4)  The  tests  indicate  that  ))oor  soil  may  tend  to  render  fruits  more  angular. 

(5)  Varieties  of  tomatoes  run  out,  and  ten  years  may  perhaps  be  considered 
the  average  life  of  a  variety. 

(G)  The  particular  points  at  present  in  demand  in  tomatoes  are  these:  regu- 
larity in  shai)e,  solidity,  large  size,  productiveness  of  plant. 

(7)  The  ideal  tomato  would  probably  conform  closely  to  the  following  scale 
of  points  :  Vigor  of  plant.  .") :  earliness,  10  ;  color  of  fruir.  7> ;  solidity  of  fruit,  20  ; 
shape  of  fruit,  20:  size,  10 :  flavor,  .5;  cooking  qualities,  .> ;  productiveness,  20. 

(8)  .Solidity  of  fruit  can  not  be  accurately  measured  either  by  weight  or  keep- 
ing qualities. 

(9)  Cooking  qualities  appear  to  be  largely  individual  rather  than  varietal 
characteristics. 

(10)  The  following  varieties  appear,  fi'om  the  season's  work,  to  be  among  the 
best  market  tomatoes  :  Ignotum,  Beauty,  Mikado,  Perfection,  Favorite,  Potato 
Leaf. 

(11)  The  following  recent  introductions  appear  to  possess  merits  for  market: 
Bay  State,  Atlantic,  Brandywine,  .Jubilee.  Matchless,  and  )H'rhai»s  Tjorillard, 
Prelude,  and  Salzer. 

(12)  The  following  recent  introdu<'tions  are  particularly  valualile  foi-  amateur 
cultivation:  Dwarf  Champion,  Lorillard,  Peach,  Prelude. 

BULLETIX  No.  11.  NOVEMBER,  1889. 
()X    .\    S,\V\ir,V    BORER    IN    WHKAT,   J.    H.    CoMSTOCK,    B.    S.     (pp.    127- 

142).  (illustrated). — This  contains  a  detailed  account  of  the  Euro- 
pean corn  sawfly  {Cephvs  pyr/ma'in^).  found  in  great  abundance  on 
the  University  farm,  though  not  previously  recorded  in  this  country. 
The  adult  insects  appear  early  in  May,  and  the  females  oviposit  about 
the  middle  of  the  same  month,  chiefly  in  the  upper  portion  of  the 
straw.  "  The  e*^^  is  pushed  entirely  through  the  wall  of  the  straw 
and  left  adhering  loosely  to  the  inside."'    "  The  eggs  hatch  soon  after 
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they  are  laid,  and  the  hirvae  may  develop  quite  rapidly."'  As  the 
gTain  becomes  ripe  the  larvte  tunnel  their  way  through  the  joints  of 
the  stalk  toward  the  ground,  and  by  harvest  time  very  many  of  them 
have  peneti-ated  to  the  root.  They  then  cut  the  straAV  circularly  on 
the  inside  about  an  inch  above  the  g-round,  filling-  the  cavity  just 
below  the  cut  with  a  plug  of  borings.  Immediately  thereafter  a 
cocoon  of  silk  is  spun,  in  which  the  insect  passes  the  Avinter.  The 
chief  injury  caused  by  these  insects  was  the  lodging  of  the  grain.  It 
was  found  by  trial  that  "  in  most  cases  the  grain  shelled  from  a  cer- 
tain number  of  infested  heads  weighed  more  than  the  grain  shelled 
from  the  same  number  of  noninfested  heads  taken  from  the  same 
bilndle  in  regular  order  after  the  infested  ones  had  been  removed.*' 
This  is  explained  on  the  theory  that,  since  oviposition  takes  place 
early,  the  more  vigorous  stalks,  which  are  largest  at  that  time,  are 
chosen.  The  insect  was  only  observed  to  infest  Avheat  at  Ithaca,  X.  Y., 
but  is  probably  not  confined  to  that  locality.  If  the  stubble  is  burned 
or  plowed  under  in  the  autumn  the  insects  will  be  destroyed. 

BULLETIN  No.  32,  DECEMBER.  188'.). 

A  NEW  APPAHATl'S  FOR  DKYING  SUBSTANCES  IN  HYDROCiEN  AND  FOR 
THE  EXTRACTION  OF  THE  FAT,  G.  C.  CaI.DWEIX,  PiI.  D.    (pp.  147-150). 

The  apparatus  is  described  and  illustrated  by  figures.  The  reason 
of  the  demand  for  it  and  its  fitness  for  its  purpose  are  thus  stated  : 
"At  the  last  meeting  of  the  Association  of  Official  Agricultural  Chem- 
ists it  was  voted  that  in  the  analysis  of  cattle  foods  the  substance 
should  be  dried,  for  the  determination  of  moisture  and  ether  extract, 
in  a  current  of  dried  hydrogen  at  the  temperature  of  boiling  water, 
and  that  the  glass  containing  the  substance  should  not  come  in  con- 
tact with  the  water.  =•=  *  *  The  form  of  drying  bath  and  tube 
shown  seems  to  meet  the  requirements  fully,  while  at  the  same  time 
it  makes  it  also  possible  to  carry  the  hydrogen  directly  through  the 
substance  instead  of  over  it,  as  is  usually  done,  thus  securing  more 
rapid  drying;  to  weigh  the  substance  before  and  after  drying  in  a 
perfectly  tight  tube:  and  to  use  one  and  the  same  portion  of  the 
substance  for  the  three  determinations,  moisture,  ether  extract,  and 
fiber,  without  inconvenience  and  without  any  danger  of  loss  of  sub-^ 
stance  in  the  single  transfer  from  one  vessel  to  another  that  is  neces- 
sary. It  is  also  easy  to  heat  the  hydrogen  to  the  temperature  of 
boiling  water  before  conducting  it  through  the  su1)stance,  a  modifi- 
cation that  seemed  desirable  to  some  members  of  the  association." 

The  apparatus  consists  of  a  rectangular  copper  bath,  with  a  cop- 
per tube  passing  obliquely  downward  through  it  to  hold  glass  drying- 
tubes.  The  latter  are  oi)en  at  both  ends  and  fitted  with  two  sets  of 
stoppers,  one  set  closing  the  tul>e  tight  for  weighing  and  one  with 
tubulures  for  passage  of  the  stream  of  hydrogen  in  drying.  Projec- 
tions on  the  inside  of  the  tube  near  the  lower  end  sustain  a  perforated 
platinum  cone,  which  is  overlaid  with  a  mat  of  asbestos  and  sustains 
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the  substance.  After  the  drvin»2,-.  the  tub;'  with  contents  is  phiced 
inside  an  extraction  ajiparatus  for  the  determining  of  ether  extract. 
The  extracted  material  is  used  for  determination  of  crn(h^  fiber. 
Observations  with  a  thci'iuoincter.  when  Avater  boik^d  at  100.  showed 
the  same  tcmpcralurc  inside  the  tiilx'  wlien  the  substance  Avas  being 
dried  in  hych-ogen,  but  a  temperature  of  101  when  it  Avas  dried  in  a 
current  of  air.  the  conditions  beino-  otherwise  the  same.  The  higher 
temperature  was  a])pareiit ly  due  to  oxidation  of  the  sui)stance. 

i'.riJj"nN  .\(..  i:;.  diockmuku.  issa 

Ox  Tin:  nrTEIMoRATJOX  OF  lAinr-YAHI)  AFAXIRE  BY  LRACIIING  AXO 
JERMEXTATU)>:.    I.     1*.    RoBERTS.    ^f.    A(iR..    AXD    II.    H.    WlXG,    B.    AoR. 

(pp.  15:^-1()0).  ( ilhistrated). — During  the  summer  of  1889  investi- 
gations were  made  in  this  general  subject  in  three  main  directions, 
viz:  (1)  What  loss  does  horse  manure  snlFer  when  throAvn  out  in  a 
l)ile  unsheltered  frimi  the  Aveather?  (2)  AYhat  loss  does  mixed  farm- 
Aard  nuuiure  suffer  Avhen  piled  in  a  close  pile  so  that  fermentation 
i^  A'erv  sloAv.  but  without  protection  from  rainfall?  (3)  Is  there  any 
appreciable  loss  of  valuable  matter  when  manure  simply  dries  Avith- 
out  fermentation  ? 

(1)  The  manure  of  one  day  (excrement,  solid  and  li(juid,  491 
l)ounds.  bedding  38. ,5  jwunds.  total  529.5  pounds)  from  nine  horses 
Avas  exposed  for  six  months  out  of  doors  in  an  open  Avooden  box, 
AA'hich  Avas  not  water-tight,  and  Avas  placed  in  a  pile  of  manure,  the 
object  being  to  subject  its  contents  to  the  same  conditions  that  pre- 
vail when  horse  manure  is  thrown  out  in  a  loose  pile  from  a  stable 
door.  At  the  end  of  this  time  the  composition  of  the  exposed 
manure,  as  compared  Avith  that  of  fresh  manure,  Avas  as  folloAvs: 


Description. 

Water. 

Nitrogen. 

Phos- 
jihoric 
acid. 

Potash. 

Total 
weight  of 
manure. 

Per  cent. 
70.79 

Per  cent. 
0.51 

.4ti 

Per  cent. 
0.21 

.1.") 

Per  cent. 
0.53 

.31 

Pounds. 
529.5 

Horse  manure  after  having 
posed  si.K  months  _. 

been 

ex- 
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The  losses,  therefore.  Avere  threefold ;  first,  a  considerable  loss  in 
the  total  Aveight :  second,  a  gain  in  the  percentage  of  water;  and 
third,  a  loss  in  the  percentage  of  valuable  fertilizing  elements. 

The  commercial  value  of  the  nitrogen,  phosi)lioric  acid,  and  potash 
in  a  ton  of  the  IVc-li  nianuri'  is  estimated  to  be  $2.45:  while  the  same 
ingredients  in  the  manure  which  had  been  exposed  six  months  Avould 
be  Avorth  SI. 42,  showing  a  loss  of  $1.03  per  ton,  or  42  per  cent. 

(  2  )  A  block  of  mixed  horse  and  coav  manure,  from  the  coA^ered  yard 
underneath  the  I'niversity  barn,  AA-hich  had  been  Avell  packed  by  the 
animals  treading  upon  it.  was  exposed  to  the  Aveather  for  six  months 
in  a  galvanized-iron  box  "•  Avith  a  perforated  bottom  so  arranged  that 


28U 

the  leachings  Avere  caught  beloAv  in  a  pail."  xVnalyses  of  the  leach- 
iiigs  and  of  the  manure  at  the  close  of  the  experiment  showed  a  loss 
of  3.2  per  cent  of  nitrogen,  4.7  per  cent  of  phosphoric  acid,  and  35 
per  cent  of  potash.  Reckoning  the  value  of  a  ton  of  the  mixed 
manure  at  $2.38,  the  loss  b}'  leaching  in  this  experiment  was  22  cents 
per  ton,  or  9.2  per  cent. 

(3)  Two  samples  of  manure  like  that  used  in  the  experiment  just 
referred  to,  when  spread  out  thinly  in  iron  pans  and  dried  out  of 
doors  (exposed  to  the  sun  and  air  but  protected  from  rain),  showed 
no  appreciable  loss  of  fertilizing  constituents. 

The  following  summary  is  taken  from  the  bulletin :  "  The  results 
of  one  season's  trial  seems  to  show  that  horse  manure  thrown  in  a 
loose  pile  and  subjected  to  the  action  of  the  elements  will  lose  nearly 
one-half  of  its  valuable  fertilizing  constituents  in  the  course  of  six 
months;  that  mixed  horse  and  cow^  manure  in  a  compact  mass  and 
so  placed  that  all  water  falling  upon  it  quickly  runs  through  and  off 
is  subjected  to  a  considerable,  though  not  so  great  a  loss,  and  that  no 
appreciable  loss  takes  place  Avhen  manure  simply  dries." 

Eeference  is  also  made  to  similar  experiments  at  the  Kansas  Station 
from  which  the  following  conclusion  w^as  drawn :  "  The  moral  which 
the  experiment  plainly  emphasizes  is,  that  farm-yard  manures  must 
be  hauled  to  the  field  in  the  spring;  otherwise  the  loss  of  manure  is 
sure  to  be  very  great,  the  waste  in  the  course  of  six  months  amounting 
to  fully  one-half  the  gross  manure  and  nearly  40  per  cent  of  the 
nitrogen  that  it  contained."  Engi-avings  from  photographs  of  the 
covered  yard  of  the  University  barn  and  of  two  ordinary  uncovered 
barn-yards,  as  they  exist  in  New  York,  serve  to  illustrate  the  need  of 
greater  carefulness  in  the  preservation  of  manure.  "Attention  is 
particularly  directed  to  the  watery,  miry  condition  of  the  uncovered 
yards  and  to  the  heaps  of  manure  under  the  eaves." 

On  the  effect  of  a  grain  katiox  for  coavs  at  pasture,  I.  P. 
Roberts,  M.  Agr.,  and  H.  H.  Wing,  B.  Agr.  (pp.  161-167).—"  It  is 
generally  recommended  that  cows  at  pasture  in  the  summer  should 
have  a  supplementary  grain  ration,  and  a  large  number  of  the  more 
progressive  farmers  pursue  this  i^ractice  with  an  evident  belief  that 
it  is  profitable.  In  the  absence  of  data  as  to  the  value  of  this  practice 
it  was  deemed  Avorth  Avhile  to  conduct  as  carefully  as  might  be  a 
somewhat  extended  experiment,  intended  to  afford,  if  possible,  some 
light  on  the  point  in  question." 

For  this  purpose  six  cows  Avere  used  in  "  Iavo  lots  mated  in  pairs  as 
nearly  alike  as  AA^as  possible  in  age,  breeding,  time  since  cah^ng,  yield 
of  milk,  and  time  to  next  calving."  "  Lot  1  received  only  the  grass  in 
the  pasture.  Lot  2  receiA^ed  besides  the  pasture  a  grain  ration  of  tw^o 
pounds  of  cotton-seed  meal  and  Iavo  pounds  of  AAlieat  bran  per  cow  per 
day,  fed  in  Iavo  equal  feeds  morning  and  night." 

The  period  of  feeding  extended  fifteen  weeks  (from  June  8  to  Sep- 
tember 21,  1889).     The  results  are  recorded  in  tabular  form,  includ- 
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jng  the  nvorage  yield  of  milk  in  poiinds  per  cow  per  day  for  each 
week,  and  the  average  per  cent  of  solids  and  of  fat  for  the  last  three 
days  of  each  week,  together  with  averages  of  these  data  for  three 
periods  of  four  Aveeks  each,  and  one  period  of  three  weeks.  Reference 
is  nuide  to  an  experiment  v\ith  similar  resnlts  at  the  Kansas  Station. 
(See  Annnal  Report  of  Kansas  Station  for  1888,  p.  69.) 

"■  The  tables  show  that  there  Avas  a  steady  and  constant  diminishing 
in  the  flow  of  milk  of  both  lots,  bnt  that  lot  2  fell  away  in  their  milk 
yield  much  more  rapidlv  than  lot  1.  At  the  same  time,  if  we  except 
the  last  tAvo  Aveeks  (of  Avhich  mention  Avill  be  made  later),  the  milk  of 
lot  2  showed  a  constant  raid  considerable  increase  in  percentage  of 
fats  Avhile  that  of  lot  1  remained  very  nearly  stationary.  For  this 
reason  there  Avas  very  little  diflVreuce  in  the  total  amount  of  fat 
prodnced  by  the  tAAo  lots." 

••  While  Ave  received  no  return  in  milk  and  butter  for  the  extra 
grain  fed,  Ave  sliould  scareeh'  Avant  to  say  that  the  grain  Avas  fed  at  a 
loss,  for  tAA-o  reasons:  First,  there  must  haA^e  been  a  considerable 
saving  in  pasture;  in  other  Avords,  Ave  should  haA^e  been  ahle  to  keep  a 
larger  number  of  coavs  in  the  same  j^asture.  Second,  the  manurial 
A'-alue  of  the  grain  at  pres^^nt  prices  of  fodders  and  fertilizers,  Avould 
go  far  toward  balancing  its  cost."  Attention  is  called  to  the  fact  that 
climatic  conditions  may  haA-e  influenced  the  results.  The  season  Avas 
unusually  j-ainy,  and  it  was  obserA^ed  that  during  the  period  of  the 
least  rainfall  and  the  highest  temperature,  when  the  conditions  ap- 
proached those  of  the  ordinai'v  season,  the  grain  ration  seemed  to 
have  the  greatest  eft'ect.  In  the  last  tAvo  Aveeks  of  the  experiment, 
when  more  or  less  rain  fell  on  every  day  but  one  and  the  Aveather  Avas 
"  raAv,"  the  percentage  of  fat  in  the  milk  of  lot  1  decreased  9  per  cent. 
Avhile  that  of  lot  2  decreased  20  per  cent. 

While  the  average  analysis  of  the  milk  for  three  days  was  invaria- 
bly above  the  retpiired  legal  standard,  yet  there  Avas  one  day  when  the 
milk  for  one  lot  fell  below  the  legal  requirements  of  12  per  cent  total 
solids.  This  suggests  that  it  is  liardlA'  fair  to  impose  a  heaA^y  fine  or 
imprisonment  as  the  result  of  a  single  analysis  of  milk. 

BULLETIN  No.  14.  DECEMBEK,  188!). 
Ox   THE    STUAAVBERRY   LEAF  BLIGHT    (SpH.'ERELLA   FRAGAKLli.    SaCc), 

AY.  R.  Dudley,  M.  S.  (pp.  lTl-182^,  (illustrated).— A  report  on  in- 
vestigations of  the  life  history  of  the  finigus  causing  this  disease, 
made  by  the  author.  Avith  the  assistance  of  Miss  J.  W.  Snow.  Sug- 
gestions as  to  remedies  are  also  given,  and  the  bulletin  is  illustrated 
Avith  cuts  from  original  di'aAvings.  The  ncAV  points  brought  out  are 
indicated  in  the  following  sunnnary.  taken  from  the  bulletin: 

1.  Sijlitirella  fni;/aria',  Saccardo,  passes  the  Avinter  in  this  region  in  at  least 
three  (lifforcnt  conditions :  (1)  as  mycelium  in  the  leaves  near  the  spots  ;  (2)  in 
the  so-called  sclerotia  ;  (.3)  as  ascospores  in  perithecia. 
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2.  Reproduction  is  provided  for  through  conidia  and  ascospores :  The  former 
ephemeral,  the  latter  long-lived. 

3.  The  ascospores  germinate  within  the  ascus  and  perithecium,  and  their 
mycelium,  growing  through  the  mouth  of  the  perithecium,  rapidly  produces 
numercvis  conidia,  capable  of  infecting  the  strawberry.  There  seems  to  be 
proof  that  no  infections  take  place  directly  from  the  germinating  ascospore. 

4.  The  only  mode  now  kufn^n  cf  infecting  the  new  leaves  of  the  host  plant  is 
through  the  conidia,  which  grow  from  the  mycelium  about  the  white  spots, 
from  that  of  the  sclerotia,  and  from  that  produced  by  the  ascospore.  Conse- 
quently the  conidia,  or  the  spotted  leaves  themselves,  must  be  destroyed  in 
order  to  insure  immunity  against  disease. 

5.  The  mycelium  does  not  descend  to  the  stem  or  roots  through  the  leaf- 
stalks and  pass  the  winter  there.  Therefore  destruction  of  the  leaves  in  the 
fall  or  spring  destroys  the  fungus. 

6.  Aside  from  care  in  the  selection  of  soil  and  in  good  cultivation  two  modes 
of  treatment  will  be  found  to  repay  the  fruit  grower :  First,  if  the  season  opens 
unfavorably,  the  regular  use  of  the  fungicides  recommended  (sulphide  of  potas- 
sium, 1  ounce  to  8  gallons  of  water,  or  carbonate  of  copper  dissolved  in  one 
quart  of  water  and  diluted  to  20  gallons)  ;  second,  if  the  fungus  persists  till 
autunm,  destruction  in  the  following  spring  of  all  old  leaves  by  burning  over. 

ASCOCHYTA  FRAGARLE,  SaCC,  W.  R.  DuDLEY,  M.  S.  (pp.  182,  183). 

A  brief  account  of  some  preliminary  investigations  of  a  disease  of  the 
strawberry  thought  to  be  due  to  this  fungus. 

BULLETIN   No.  15,  DECEMBER,  1889. 

Miscellaneous  analyses,  1880,  ^y.  P.  Cutter,  B.  S.  (pp.  18T, 
188). — These  inckide  chemical  analyses  of  ashes,  cotton-seed-hull 
ashes,  malt  sprouts,  cotton-seed  hulls,  '*  corn  germ  "  (refuse  from  a 
starch  factory),  Avheat  bran  (new  process),  "  Condimental  Cattle 
Food  "  (wheat  hvan  or  shorts  mixed  with  a  small  quantity  of  salt  and 
some  aromatic  plant),  and  soot. 

Studies  in  botany,  A.  X.  Prentiss.  ]\[.  S.  (pp.  189-192). 

(1)  Notes  on  meadow-grasses  (pp.  189,  190).— Brief  notes  on  ex- 
periments with  Kentucky  blue-grass  {Poa  pratensis)  ,wire-gras?,  (Poa 
compressa),  fowl  meadow-grass  (Poa  serotina),  rough  meadow-grass 
{Poa.  trioialis),  wood  meadow-grass  (Poa  ne?noraUs),  and  water 
meadow-grass  (Poa  aquatica).  ''The  notes  indicate  the  great  diffi- 
culty of  obtaining  a  satisfactory  seeding  with  commercial  gTass  seed, 
especially  as  regards  those  kinds  less  generally  in  use." 

(2)  On  root  propagation  of  Canada  thistle  (pp.  190,  191). — A 
brief  preliminary  report  of  a  pot  experiment  with  cuttings  from  1 
to  one-sixteenth  inch  in  length.  The  results  thus  far  obtained  seem  to 
indicate  that  while  minute  portions  of  the  root  are  not  likely  to  grow, 
pieces  longer  than  one- fourth  of  an  inch  will  grow  freely. 

(3)  On  the  vitality  of  %i:eed  seeds  (pp.  191,  192). — Of  thirty-two 
varieties  collected  in  1879  and  kept  under  conditions  unfavorable  to 
the  preservation  of  Adtality,  ten  germinated  in  1889  when  sown  in 
boxes  in  a  greenhouse  where  the  conditions  were  probably  not  so 
favorable  for  germination  as  in  an  out-of-door  seed  bed. 


283 

StiDIKS    in    CKVrTOCA.MIC    BO'JAN'^.    W .    \l.    DlDI.KV,    M.    S.     {\)\).    1^3- 

]!)*,)). — These  brief  notes  on  sul)jects  now  under  invest i<i-at ion  at  the 
Station  Avere  wi'itten  chielly  to  solicit  information  from  those  practi- 
cally ac<iiiaintefl  with  the  plant  diseases  referred  to.  The  subjects 
treated  aic  the  onion  mold  {Peronospora  schleidcniana,  De  Bary)  ; 
anthracnose  of  currants  {(lUvosporhnn  rihlH,  jLib."|,  Mont,  and 
Desni.)  ;  and  the  leaf  blight  of  quince  and  pear  {Entomosporium 
mac i(h(t  11)11.  Ia'V. ). 

TlIK  AI'I'I.K-TUKK  TEXT  CATEUl'JLLAK    (CuSIOCAMPA  A^.IKKK^ANa)  ,  J.  H, 

C()3iST()(K.  B.  S.  (pp.  101)--20'2). — A  bi-ief  account  of  this  insect  and 
the  methods  used  for  its  destniction. 

^^II■:I.D  THiALs  Avrrii  ff.ktilizi^ks.  1.  1*.  Koberts,  M.  Xvax.  (pp.  203, 
204). — Experiments  be«-un  in  1879  have  indicated  that  commercial 
fertilizers,  especially  phosphates,  have  not  been  of  immediate  service 
to  plants  on  the  soil  of  the  Station  farm.  In  1888  in  experiments  in 
three  different  parts  of  the  farm  on  silage  corn,  clover  and  timothy 
jnixed,  and  oats,  ground  bone,  cotton-seed  meal  and  hull  ashes,  and 
"  Star  Bone  Phosphate,''  singly  and  in  combination,  applied  broad- 
cast at  the  rate  of  400  pounds  per  acre,  gave  average  results  slightly 
below  those  obtained  without  the  use  of  fertilizers. 

A  P(;iNT  IN   THE  ft  LTIVATK  X   OF  ROOT-CROPS,    I.   P.   IvOBERTS,  M.    AgR. 

(pp.  204,  20.")). — The  author  states  that  the  result  of  his  experience 
leads  him  to  believe  that  roots  should  be  planted  early  and  given  the 
least  possible  amount,  of  hand  cultivation  if  a  protitable  crop  is  to  be 
secured.  This  is  illustrated  by  the  financial  record  of  a  crop  raised 
in  1881). 

Studies  ix  iiortkueti  re.  L.  IT.  Bailed.  ]M.  S.  (pp.  20(')-21G). — 
Notes  on  the  Oi-ange  melon  and  Crandall  cui'i'ant;  on  a  small  experi- 
ment showing  the  influence  of  soil  upon  ])eas;  on  an  ex])eriment  on 
the  infhience  of  depth  of  transplanting  u])on  the  heading  of  cabbages, 
with  negative  residts;  on  tests  of  seeds  of  tomatoes,  cauliflowers,  and 
beans,  in  which  the  re.sidts  of  sowing  one-quarrer  inch  and  one-half 
inch  deep  were  practically  the  same  as  regai'ds  die  germination  of  the 
seeds:  on  tests  of  a  large  number  of  cucurbits,  in  which  the  age  of 
>-eeds  did  not  inateriallv  affect  the  length  or  productiveness  of  vines: 
and  on  tests  of  a  "patent  germiiiator,"  with  unfavorable  results. 

XORTII  CAROLITn'A. 

North  Carolina  Agricultural  Experiment  Station. 
I.(K-:iti(Mi.  KnU'iyli.  Director.  II.  I!.  ItatTl.-.  I'll.  D. 

r.I'LI.ETIX  No.  <!4.  .TUFA'.  18S:». 
PrA(  TICAL   STOCK    EEf:D]X'C  OX   SCIENTIFIC   PRIXCIPLES,    F.    B.    DaXCY, 

B.  A.  (  pj).  :)-!!)). — The  object  of  this  article  is  stated  to  be  "to  ex- 
l)lain  to  the  farmers  of  Xorth  Carolina,  first,  the  principles  under- 
lying the  science  of  stock  feeding  and  stock  foods,  and,  secondly,  the 
application  of  tlu-se   principles."  so  that  Avith  the  aid  of  "  feeding 
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standards"  and  ■' digestion  tables"  they  may  be  able  to  feed  more 
intelligently  and  economically.  The  importance  of  the  subject  is 
illustrated  by  a  reference  to  the  United  States  census  of  1880,  which 
showed  that  there  were  in  this  State  2,788,162  farm  animals.  If, 
through  ignorance  or  carelessness,  these  animals  receive  an  excess  of 
food  materials  amounting  to  only  10  cents  per  year  per  head,  the 
aggregate  annual  Avaste  would  represent  a  value  equal  to  $278,816.20. 
"  It  is  plainly  as  much  true  economy  to  feed  judiciously  as  to  produce 
judiciously.  The  quantity  and  quality  of  the  food  administered 
should  be  measured  by  the  end  desired  to  be  obtained." 

The  science  and  practice  of  stock  feeding  are  discussed  in  this 
bulletin  under  three  heads :  (1)  Tiie  chemistry  of  cattle  foods,  or  what 
are  the  valuable  ingredients  of  fodders,  and,  briefly,  how  they  are 
determined:  (2)  the  value  of  each  of  these  ingredients  in  the  econ- 
omy of  the  animal;  {■>)  the  study  of  certain  feeding  and  digestion 
tables  founded  on  the  fii-st  two,  and  how  to  use  them  in  practical 
feeding. 

Technical  terms,  such  as  albuminoids,  crude  fiber,  nitrogen-free 
extract,  co-efficients  of  digestion,  and  nutritive  ratio,  are  explained. 
Tables  of  feeding  standards  and  fodder  analyses  compiled  from  Ger- 
man and  American  sources  are  given  and  their  use  illustrated.  Tn 
conclusion  it  is  wisely  urged  that  "  the  tables  are  only  meant  as 
guides  by  which  to  approximate  truth.  They  can  not  be  exact,  for 
no  two  animals  are  alike.  In  their  use  the  farmer  must  exercise 
judgment  and  common  sense.  Take  the  standards  for  a  basis,  com- 
bine them  with  good  judgment  and  practical  experience,  and  it  can  at 
least  be  promised  that  the  farmer  will  be  benefited  by  their  use  in  ex- 
cess of  the  benefit  to  be  derived' by  reh'ing  on  good  judgment  alone. 
If  anyone  should  be  disposed  to  doubt  the  practical  side  of  feeding- 
standards,  and,  by  reason  of  a  too  common  prejudice,  to  regard  them 
as  belonging  to  a  large  class  of  useless  theoretical  principles  that  are 
found  on  paper  rather  than  in  practice,  let  him  remember  that  these 
standards  are  the  result  of  practice.^' 

BULLETIN   No.   65,   AUGUST-SEl'TEMBER.   ISSO. 

Co-operative  field  tests  during  1888,  H.  B.  Batti-e.  Ph.  D.  (pp. 
23-64). — Under  the  direction  of  the  Station  twenty-one  field  experi- 
ments with  fertilizers  were  undertaken  in  diflerent  ])arts  of  the  State, 
the  object  in  each  case  being  "  to  ascertain  the  needs  of  the  soil  to 
grow  a  given  crop."  Two  of  the  experiments  wei'e  made  with  pea- 
nuts, two  w^ith  potatoes,  four  with  corn,  and  thirteen  with  cotton,  in  as 
many  different  counties.  Careful  farmers  were  selected  to  co-operate 
in  the  Avork,  fertilizers  and  plans  for  the  experimental  plats  being 
furnished  by  the  Station.  As  far  as  possible  the  plats  were  one-tenth 
of  an  acre  each  in  size  and  twentA^-one  in  number  in  each  series. 
Phosphoric  acid,  potash,  and  nitrogen  were  supplied  Avith  other  ingre- 
dients in  acid  phosphate,  kainit,  and  cotton-seed  meal.  respectiA^ely. 
The  fertilizers  Avere  appliefl  singly,  each  in  tAvo  different  quantities; 
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two  by  two.  each  mixture  in  two  diffVrcMit  quantities;  and  all  three 
toofc^tlier.  each  niixtui-e  in  four  ditf'creut  quantities.  Three  plats  were 
IcFl  uniiianui'cd.  and  two  were  treated  Avitli  stable  niamnv. 

The  ex])erinients  seem  to  haA'e  Iieen  vitiated  to  a  oreater  or  less 
extent  hv  unfaA^orable  elimatie  influences,  one  with  potatoes  and 
three  witli  cotton  Ixmul'"  discontinued  by  reason,  in  part,  of  the  dis- 
asti'ons  season.  Marked  unt'venness  of  the  soil  also  seiMus  to  be  indi- 
cated by  the  produce  from  the  unmanured  plats  of  a  number  of  the 
experiments,  and  this  fact  will  ])robably  account  in  lariic  uicasure  for 
the  wide  variation  of  results  obtained.  These  are  presented  in  tabular 
form,  and  convenient  summaries  are  o-iven  of  the  experiments  with 
potatoes,  coi-n.  and  cotton.  Deductions  from  the  results  are  intended 
to  a])ply  lo  the  avei'aoe  soils  embraced  in  these  experiments.  "  Pota- 
toes responded  well  to  all  fertilizers."  With  corn  "  all  ap]>licationR, 
with  few  insignificant  exceptions,  proved  total  losses." 

Application  of  fertilizing  material  on  cotton  seems,  with  few  excep- 
tions, to  have  been  profitable.  Acid  phosphate  alone  was  for  the 
most  part  unprofitable;  cotton-seed  meal  alone  profitable  in  (he  ma- 
jority of  cases,  and  kainit  alone  nnprofitable  in  most  cases,  though 
a]:)parently  serving  to  some  extent  as  a  preventive  of  rust.  Next  to 
stable  manure,  the  mixtures  of  all  three  materials  w^ere  most  effica- 
cious. "  The  best  ])roportion  of  these  ingredients  was  200  pounds  of 
acid  phosphate,  100  pounds  of  cotton-seed  meal,  and  50  pounds  of 
kainit  to  the  acre  of  average  soil."  On  poor  land  "  this  application 
might  well  be  increased."  It  is  to  be  observed  that  this  mixture  is 
similar  in  composition  to  some  of  the  commercial  fertilizers  most  com- 
monh'^  used  in  the  State.  Of  course,  soils  differ  widely,  and  the  fer- 
tilizers best  adapted  to  each  differ  in  like  manner. 

BULLETIN  No.  66.  SEPTEMBER  15,  1S80. 

Stock  feedixc  as  practiced  ix  Xortti  Carolina,  F.  B.  Dancy, 
B.  A.  (p]^.  68-80). — This  is  the  second  of  a  series  of  bulletins  on  cattle 
foods  and  cattle  feeding.  The  Station  sent  out  to  farmers  in  all  sec- 
tions of  the  State  blank  forms  to  be  filled  out,  "  asking  for  informa- 
tion as  to  the  amount  of  daily  rations  (in  weights  or  measures) 
f\irnished  horses,  nudes,  oxen,  shec]),  milcli  cows,  and  hogs,  for  pur- 
poses of  light,  ordinary,  or  heavy  Avork,  or  for  purposes  of  fattening, 
milk  and  butter  production,  or  avooI  prodiiction."  It  was  hoped  in 
this  way  to  get  light  on  the  question  whether  the  farmers  Avere  over- 
feeding or  underfeeding.  Only  thirty-eight  of  the  one  hundred 
blanks  sent  Avere  returned,  and  of  these  only  tA\^enty-seven  contained 
information  Avhich  could  be  used  for  purposes  of  comparison.  A 
good  many  of  the  farmers  to  whom  these  blanks  were  sent  had  "  never 
Aveighed  or  measured  a  ration."  ScA^eral  wrote  letters  merely  stating 
their  inability  to  furnish  exact  weights  or  measures,  but  giving  some 
general  observations  based  on  their  experience  as  to  stock  feeding. 
18493— No.  5—05  m 4 
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The  fullest  returns  Avere  obtained  for  horses  and  mules;  milch  cows 
and  oxen  came  next ;  for  sheep  and  hogs  the  reports  were  so  meager 
that  no  comparison  of  them  was  attempted.  In  general  the  returns 
showed  that  Indian  corn  is  the  cliief  feeding  stuff  used  by  the  North 
Carolina  farmer;  that  hay  and  corn  stover  are  used  interchangeabh' 
in  equal  amounts,  and  that  oats,  regarded  as  equal  to  corn,  pound  for 
pound,  comes  next  to  corn  as  the  grain  fodder. 

In  comparing  and  averaging  the  various  rations  reported  the  fol- 
lowing plan  was  adopted :  "  The  grain  part  of  the  ration  is  in  each 
case  bi'ought  to  a  corn  basis,  and  the  framework  of  the  ration  is  in 
each  case  brought  to  a  hay  or  corn  fodder  basis,  the  latter  two  being 
taken  as  equal.  Oats  are,  for  the  reasons  given,  converted  into  corn, 
weight  for  weight."'  The  highest,  lowest,  and  average  rations  for 
horses,  mules,  oxen,  and  cows  are  given;  the  objectionable  features  of 
a  ration  made  up  of  corn  and  corn  stover,  or  corn  and  hay,  are  illus- 
trated ;  and  it  is  shown  how  cotton-seed  meal  might  be  advantageously 
used  as  a  substitute  for  part  of  the  other  ingredients  in  the  ration. 
Extracts  from  some  of  the  letters  received  from  farmers  on  their 
methods  of  stock  feeding  are  also  given. 

The  practical  lesson  of  these  investigations  is  the  same  as  has  been 
taught  by  researches  in  this  line  in  other  parts  of  our  country,  viz, 
that  our  farmers  as  a  rule  feed  relatively  too  much  corn  and  too  little 
nitrogenous  food. 

Indian  corn,  G.  McCarthy,  B.  S.  (pp.  77-80). — This  contains 
some  general  statements  on  the  history,  botan}^,  and  proper  treatment 

of  this  plant. 

BULLETIN  No.  67,  OCTOBER  15,  1889. 

Seed  tests,  G.  McCarthy,  B.  S.  (pp.  83-96).— Bulletin  No.  59  (Au- 
gust-September, 1888)  of  this  Station  contained  the  results  of  exam- 
inations of  seeds  of  field  crops,  mainly  grasses,  which  showed  an  aver- 
age vitality  of  only  56  per  cent.  In  the  present  bulletin  the  results  of 
tests  of  a  large  number  of  samples  of  garden  seeds  are  given.  "  Most 
of  the  different  kinds  of  seeds  tested  were  found  true  to  name  and  rea- 
sonably free  from  impurities.  The  low  vitality  shown  by  many  of 
the  samples  was  due  to  staleness  of  the  seeds.''  When  the  seeds  were 
fresh  they  had,  as  a  rule,  a  high  percentage  of  vitality.  The  tabular 
records  given  in  the  bulletin  include  for  each  sample  the  name  of  the 
seedsman;  place  of  purchase;  number  of  days  before  first  and  last 
sprout  appeared;  per  cent  of  purity,  vitality,  and  valuation;  and 
number  of  seeds  in  one  gram  and  one  ounce. 

BULLETIN  No.  08,  NOVEMBER  1,  1889. 

Faiim  and  dairy  buildings,  J.  E.  Chamberlain,  B,  S.  (pp.  99- 
104).^ — A  description  of  the  new  barn,  silos,  and  dairy -house  of  the 
Station,  with  illustrations  and  plans. 
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Ohio  Agricultural  Experiment  Station. 
Location.  Columbus.  Director,  Cluirles  K.  Tliorne. 

BULLETIN  Vol.  II,  No.  4  (SECOND  SERIES),  JULY,  188!). 
Exi'EKIMENTS   Willi   S.^IALL   I'lU  ITS   IN    1881),   W.   J.   GrEEN    (pp.    101- 

110). — The  conditions  on  which  new  varieties  are  received  for  testing 
jire  stated. 

Sfr(nr]}('i'r!t's. — Tahular  data  on  eighteen  new  varieties  are  given, 
with  additional  notes  on  some  of  these  varieties  and  on  a  number  of 
varieties  previously  reported.  "  The  foHowing  varieties  have  been 
fully  tested  and  can  be  reconiinended  for  general  planting:  Bubach, 
Haverland,  Ohio,  Pearl,  Crescent,  Warfield." 

Rasphcrries. — Tabular  data  on  eighteen  varieties,  with  additional 
notes  on  ten  of  the  same  varieties.  '*  The  following  of  the  newer 
varieties  are  recommended  :  Ililborn,  Muskingum,  Palmer." 

Blackheiries. — Tabular  data  on  thirteen  varieties,  with  additional 
notes  on  these  and  other  varieties  by  an  amateur  fruit  grower  living 
near  the  Station.  The  number  and  weight  of  perfect  and  imperfect- 
berries  in  one  quart  at  three  different  pickings  are  also  recorded  for 
five  varieties.  The  hardiest  and  most  worthy  of  cultivation  are  Aga- 
wam,  Ancient  Briton,  Bonanza,  Early  Harvest,  Taylor,  Snyder. 

Gooseherries. — Brief  notes  on  four  varieties. 

Effect  or  early  and  late  picking  upon  the  keeping  quality  of 
APPLES,  AV.  J.  Green  (pp.  111-114). — One  hundred  perfect  apples  of 
each  of  five  varieties  were  selected  at  four  different  pickings,  from 
September  2G  to  October  20,  and  stored  in  crates  in  an  ordinary  cellar. 
A  record  is  given  of  the  number  in  each  one  hundred  which  were 
sound,  58  daj^s,  17.")  days,  and  256  days  from  picking.  The  per  cent 
of  shrinkage  by  rot  and  waste  58  days  from  picking  is  also  given. 
The  conclusions  drawn  from  these  experiments  are  that  "  early  pick- 
ing of  apples  improves  their  keeping  qualities,  but  no  difference  is 
manifest  for  nearly  six  months  after  picking.  If  kept  for  a  longer 
period  than  six  months,  the  early-picked  apples  shoAV  a  decided  gain 
over  those  picked  late.  The  greater  part  of  the  loss  in  weight,  caused 
by  drying,  occurs  within  six  months  after  picking.  The  early-picked 
apples  lose  slightly  more  in  weight  than  those  that  are  picked  late." 

BULLETIN  Vol.  II.  No.  5  (SECOND  SERIES),  AUGUST,  1889. 

Experiments  in  wheat  seeding,  J.  F.  Hickman,  M.  A.  S.  (pp. 
115-120). — This  article  is  not  confined  to  the  discussion  of  new  work, 
but  is,  in  the  main,  a  report  of  progress,  adding  another  to  the  series 
of  tests  begun  seven  years  ago.  The  topics  are:  (1)  Thick  and  thin 
seeding;  (2)  early  and  late  seeding;  (3)  seeding  at  different  depths 
and  by  different  methods.  Velvet  Chaff  (Penquite's)  wheat  w^as 
used  in  all  the  experiments  reported. 
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Thick  and  thin  Hee(Un<j. — This  experiment  has  been  going  on  for 
eight  years.  The  rates  of  seeding  have  been  from  2  to  9  peclvs  per 
acre.  In  1889  the  6-peck  rate  gave  a  slightl}'^  higher  yield  than  any  of 
the  others,  but  was  closely  followed  by  the  5  and  9  peck  rates.  Dupli- 
cate tests  implied  that  the  soil  used  in  this  test  was  quite  uniform,  and 
the  results  varied  ver}^  little,  except  that  the  yields  from  the  2  and  3 
peck  rates  fell  sufliciently  below  the  others  to  indicate  that  these 
amounts  of  seed  are  too  small  to  secure  the  best  results.  For  the 
eight  years  the  T-peck  rate  gave  the  highest  average  yield,  but  is 
closely  followed  by  the  5  and  G  peck  lates. 

Early  and  late  seeding. — '"  Previous  to  the  fall  of  1888  it  was  the 
practice  of  the  Station  in  this  experiment  to  plow,  harrow,  roll,  and 
drill  the  wheat  for  each  seeding  all  the  same  day.  In  the  fall  of 
1888  instead  of  ]:)reparing  the  ground  and  drilling  the  wheat  the  same 
da}^,  we  began  a  week  ahead  with  the  plowing."  A  table  gives  the 
dates  of  seeding  from  August  22  to  November  1,  jdeld  per  acre  of 
grain  and  straw,  and  j^ounds  of  straw  per  100  pounds  of  grain  for 
nine  plats  used  in  1889.  Much  better  results  were  obtained  that  year 
from  seeding  after  the  middle  of  September  than  before  that  time. 
In  another  table  the  yields  of  grain  per  acre  in  similar  experiments 
during  six  years  are  compared.  During  these  six  years  the  best 
yields  of  wheat  were  obtained  on  this  farm  when  the  seed  was  sown 
the  last  of  September  or  the  first  of  October. 

Methods  of  eultnve  and  different  depths  of  seeding. — A  table  gives 
the  results  attained  by  various  methods  of  seeding,  Lois  Weedon 
culture,  light  and  lieavy  mulching,  and  different  dejDths  of  planting 
the  seeds.  The  Lois  Weedon  culture  consists  of  alternate  wheat  and 
fallow,  one  half  the  plat  being  in  wheat  while  the  other  half  lies  fal- 
low. The  differences  in  yield  from  the  different  methods  of  culture 
are  not  sufficient  to  justify  the  claim  of  superiority  for  any  one.  Light 
mulching  has  not  been  of  any  advantage,  while  heavier  mulching  of 
from  2  to  3  inches  proved  destructive  to  the  wdieat  on  this  land. 
"  Thus  far  in  our  experiments  the  mulching  of  winter  wheat  (for 
winter  protection)  has  not  proven  of  any  practical  benefit."  In  this, 
as  in  previous  experiments,  a  considerably  larger  yield  of  grain  Avas , 
obtained  when  the  wheat  was  drilled  1-1  and  3  inches  deep  than  when 
it  was  drilled  4  inches  deep.  "'  The  depth  of  drilling  wheat  must  be 
governed  by  the  soil.  Lighter  soils  will  permit  the  wheat  to  be  put 
in  deeper  than  soils  that  are  heavy,  or  that  are  of  such  composition 
that  they  are  likely  to  bake  after  rain." 

Commercial  fertilisers  on  tcheat. — The  experiments  carried  on  by 
the  Station  with  organic  and  inorganic  manures  since  1882  have  been 
continued  during  the  years  1888  and  1889.  Between  fifty  and  sixty 
exjDeriments,  made  in  1888,  have  not  been  reported  in  the  Station 
publications.  Experiments  wuth  commercial  and  farm  manures  were 
made  on  about  eighty  plats,  together  Avith  box  experiments  and  co- 
operative field  tests  on  representative  soils  in  various  parts  of  the 
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Stete.  Tlio  details  of  tlioso  ('xpcriiiiciits  arc  not  yet  ready  for  publi- 
cation, but  the  followiuii-  bi-icf  snunuiu'v  of  th(^  residts  thus  far  ob- 
tained is  given  : 

(  1)  On  stei'ile  lands  both  nilrou'en  and  phosi)horic  acid  must  be 
present  in  a  fertilizer,  the  nitrogen  in  relatively  lar<>-e  proportion,  in 
order  to  produce  any  beneficial  eH'ect  upon  the  crop. 

(-2)  On  soils  of  niediuni  fertility  nitrogen  (in  niti-ate  of  soda) 
seems  to  produce  a  more  marked  effect  than  ])hosi)horic  acid,  yet  both 
seem  to  be  essential. 

(3)  On  soils  cai)ab]e  of  prochicing  :',0  to  40  bushels  of  wheat  to  the 
acre  with  good  tillage  alone,  we  have  failed  to  gain  any  increase  of 
crop  l)y  the  use  of  any  fertilizer  or  combination  of  fertilizers. 

(4)  Potash  seems  to  be  less  often  required  than  either  nitrogen  or 
phosphoric  acid.  We  have  thus  far  failed  to  gain  any  increase  on 
any  soil  from  the  use  of  potash  alone,  but  it  has  sometimes  produced 
a  slight  increase  when  added  to  nitrogen  and  phosphoric  acid. 

COMPARA'IIVK  TEST  OF  VAIUI:T]P:S  OF  WHEAT,  J.  F.  HiCKMAX,  M.  A.  S. 

(pp.  1-21-1H12).— "  Previous  to  the  fall  of  1888  the  '  south  field  '  (about 
16  acres)  had  been  used  for  six  successive  seasons  in  variety  and  cul- 
tural tests  of  wheat.  The  plats  nsed  Avere  of  various  sizes,  most  of 
them  being  one  thirty-second  acre  in  size,  and  were  laid  out  so  that 
they  \\ere  drilled  north  and  south.  A  diagram  represents  the  field  as 
rejilatted  in  the  fall  of  1888.  Most  of  it  was  laid  out  in  tenth-acre 
plats,  ruiniing  east  and  west.  These  plats  are  IG  feet  wide  by  2T2t^ 
feet  long,  and  are  separated  by  spaces  2  feet  wide.  *  *  *  On  one 
section,  however,  nearly  three  hundred  differently  named  sorts  of 
Avheat  are  grown  in  plata  about  5  feet  square.  The  results  of  this 
work  will  be  discussed  in  a  subsequent  article.'*' 

The  results  of  comj^arativc  tests  of  9G  varieties  in  1889  are  given  in 
tabular  foi'ui.  Another  table  contains  a  compilation  of  results  of 
tests  of  ()T  varieties  for  nine  years,  showing  the  yield  of  each  variety 
for  each  year  that  it  has  been  grown  at  the  Station,  and  also  the  aver- 
age yield  for  the  period  during  which  it  has  been  grown  here.  A 
third  table  gives  the  yearly  and  ax'erage  yield  of  IT  varieties  grown 
at  the  Station  for  five  years. 

Synonyms. — '"  Eed  Fultz  and  Poole  b;'ar  a  close  resemblance  to  the 
old  Michigan  Amber.  Ivoyal  Australian  seems  to  be  the  old  Clawson 
under  a  new  name.  Diehl-Mediterranean  is  also  called  Hybrid  ]Medi- 
terranean.  and  appears  to  be  synonymous  with  IJaub's  Black  Prolific, 
Missouri  Bhie  Stem,  Brady  Lake,  Seneca  Ohief,  Michigan  Bronze, 
Andrews"  No.  4.  Sibley's  Hybrid,  and  (ilolden  Cross.  Silver  Chaff, 
^Martin's  Amber,  and  I^tindrcth  are  probably  one  \ariety.  Tasmanian 
Ived  bears  a  close  reseniblan.ee  to  Mediterranean,  and  Finlev  and  Rice 
seem  to  be  scarceh^  variations  of  Fultz.'' 

Bearded  vs.  smooth,  and  red  vs.  lohite  ivheats. — "  In  averaging 
the  yields  for  1889  we  find  that  thirty-one  varieties  of  bearded 
wheat  give  an  average  of  40i  bushels  per  acre,  while  the  thirty-six 
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smooth  wheats  yield  an  average  of  37.4  bushels  per  acre.  Six  white 
wheats  average  about  37  bushels,  Avhile  the  red  wheats  average  a  little 
over  38  bushels." 

"  It  has  been  the  custom  of  this  Station  in  past  years  to  distribute 
seed  wheat  in  small  quantities,  gratuitously,  to  farmers  in  different 
parts  of  the  State,  in  return  for  which  the  Station  required  reports 
giving  description  of  soil,  previous  treatment,  and  results  at  harvest." 
From  lack  of  definiteness  of  conditions  of  treatment  and  of  per- 
sonal supervision  by  trained  experimenters,  the  reports  have  been 
unsatisfactory,  and  the  Station,  therefore,  has  discontinued  the  gra- 
tuitous distribution  of  seed  wheat,  but  will  sell  its  surplus  wheat  to- 
farmers  of  the  State  at  moderate  rates. 

BULLETIN  Vol.  II,  No.  6   (SECOND  SERIES),  SEPTEMBER,  1889. 

Remedies  for  the  plum  curcitlio  ( Coxotrachelus  nenuphar), 
C.  M.  Weed,  M.  S.  (pp.  133-143).— A  report  on  the  continuation 
of  experiments  begun  in  1888,  as  recorded  in  the  Report  of  the  Ohio 
Station  for  1888,  pp.  134-150.  Details  are  given  and  illustrated  by 
diagrams.  The  following  conclusions,  provisionally  announced  over 
a  year  ago,*  are  confirmed  as  the  result  of  two  seasons'  work  on  two 
varieties  of  cherry-trees  and  four  varieties  of  plum-trees,  during 
which  time  65,500  cherries  have  been  individually  examined : 

(1)  About  three-fourths  of  the  cherries  liable  to  injury  by  the 
plum  curculio  can  be  saved  by  two  or  three  applications  of  London 
purple  in  the  proportion  of  1  ounce  to  10  gallons  of  water. 

(2)  A  sufficiently  large  proportion  of  the  plum  crop  can  be  saved 
by  the  same  treatment  to  insure  a  good  yield  when  a  fair  amount  of 
fruit  is  set. 

(3)  If  an  interval  of  a  month  or  more  occurs  between  the  last 
application  and  the  ripening  of  the  fruit,  no  danger  to  health  need 
be  apprehended  from  its  use. 

(4)  Spraying  with  the  arsenites  is  cheaper  and  more  practical 
than  any  other  nietliod  of  preventing  the  injuries  of  this  insect. 

Re:medies  for  the  striped  cucumber  beetle  (Diabrotica  vit- 
tata),  C.  M.  Weed,  M.  S.  (pp.  143-148). — The  following  summary 
is  taken  from  the  bulletin : 

"  The  present  article  embodies  the  results  of  the  season's  work  on  a 
series  of  experiments  undertaken  to  determine  the  preventive  or  reme- 
dial value  of  the  following  methods  recommended  to  prevent  the 
injuries  of  the  striped  cucumber  beetle:  (1)  the  use  of  offensive 
odors;  (2)  mechanical  coatings  of  the  leaves;  (3)  poisonous  coat- 
ings of  the  leaves;  (4)   inclosing  plants  under  tents  or  gauze  frames. 

"  The  experiments  were  made  on  a  large  scale  under  ordinary  field 
conditions  during  the  summer  of  1889,  when  the  striped  beetles 
were  exceedingly  abundant. 

*Ohio  Station  Bulletin  No.  4,  p.  52. 
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"  Five  substances  of  the  first  class  were  tested,  viz,  lien  manure,  cow 
manure,  kerosene,  carbolic  acid,  and  bisulphide  of  carbon.  None  of 
these  proved  practically  successful. 

"  Three  substances  of  the  second  class  were  tested,  viz,  coal  soot, 
gypsum,  and  saltpeter.  Of  these  coal  soot  and  saltpeter  proved 
worthless,  while  ffyjisum  shoAved  one  beneficial  effect,  not  sufficient, 
however,  to  saA^e  the  i)lants  wholly. 

"  Three  substances  of  the  third  class  were  applied,  viz,  pyrethrum, 
slug  shot,  and  '  peroxide  of  silicates.'  Pyrethrum  killed  those  beetles 
Avith  wliich  it  came  in  contact  when  first  applied,  but  soon  lost  its 
efficacy.  Slug  shot  'injured  the  plants  to  Avhich  it  was  applied. 
Peroxide  of  silicates  has  a  decided  effect  in  preventing  injury,  and 
where  the  ])lants  had  been  well  started  before  being  attacked  saved 
them  from  destruction.  But  it  did  not  save  them  Avhere  beetles  were 
so  luunerous  tliat  they  burrowed  doAvn  to  the  sprouting  plants. 

"  The  results  obtained  from  the  fourth  method,  that  of  fencing  out 
the  insects  by  covering  the  plants  Avith  some  form  of  tent  or  gauze- 
coA'ered  frame,  Avere  by  far  the  most  satisfactorA'.  The  cheapest  and 
most  successful  method  employed  is  that  of  protecting  each  hill  by  a 
]Diece  of  plant  cloth  or  cheese  cloth  about  2  feet  square.  This  may  be 
done  by  simply  placing  it  over  the  plants  and  fastening  the  edges 
doAvn  by  small  stones  or  loose  earth.  It  is  better,  hoAvever,  to  hold  it 
up  by  means  of  a  half  barrel  hoop  or  a  Avire  bent  in  the  form  of  a 
croquet  arch." 

Third  contribution   to  a   knowledge  or  the  life  history  of 

CERTAIN     LTTTLE-KNOAVN    PLANT    IJCE,    C.    M.    WeED.    ISI.    S.     (pp.     148- 

152). — Notes  on  the  straAvberry  root  louse  {Aphis  forhesi,  N.  S.),  and 
the  grain  plant  louse  {Siphonophora  arena'). 

Notes  on  so.me  little-known,  injurious  insects,  C.  M.  Weed, 
M.  S.  (pp.  153-156),  (illustrated). — The  insects  included  in  this 
report  ai-e  a  snout  beetle  {Lixus  concavus.  Saj^,  the  imported  currant 
worm  {Xematds  vcntri(:osvs),{\i(i  green  apple-leaf  hopper  {Typlocy'ba 
ulhopicta) ^  the  rose-leaf  hopper  {Tyjdocyha  ro'^a^),  and  the  cherry- 
tree  slug  {Sdandria  eerasi). 

An  experi.aient  in  preventing  the  in.juries  of  the  potato  rot 
(Phytot'hthora  infestans),  C.  M.  Weed,  M.  S.  (pp.  157-169). — 
Details  are  given  and  the  residts  are  sunuiiari/ed  and  illustrated  by 
diagrams. 

"(1)  The  exi)erinu'ut  was  uiiderlakt'n  io  (Ictcrniiiii'  Avliat  effect  the 
application  of  a  solution  of  sulphate  of  copper  and  lime  (known  as 
the  Bordeaux  mixture)  to  the  foliage  of  potatoes  would  have  in  pre- 
venting the  injuries  of  the  potato  rot,  aud  Avas  conducted  at  the 
Station. 

"(2)  Fifteen  feet  at  the  end  of  each  tAventy  rows  of  potatoes  Avere 
sprayed  with  the  Bordeaux  mixture  four  times,  viz,  May  28,  June  6, 
June  29,  and  July  16.  Four  varieties  were  included  iji  the  experi- 
ment, viz,  Early  Ohio,  Early  Oxford,  Puritan,  and  Lee's  Favorite. 


292 

"(3)  The  season  proved  favorable  ::or  the  development  of  the 
blight,  Avhich  appeared  in  the  experimental  field  abont  the  middle 
of  June  and  did  serious  damage  for  the  next  six  weeks. 

"(4)  The  sprayed  vines  showed  much  less  injury  than  their  un- 
sprayed  companions,  remaining  green  after  the  others  were  dead. 

'•(5)  The  ci'op  was  harvested  August  22,  and  the  product  of  12^ 
feet  of  the  sprayed  part  of  each  i-ow  was  compared  with  the  product 
of  an  equal  distance  of  the  unsprayed  portion  of  the  same  row.'" 

"  So  far  as  a  single  experiment  can  be  relied  upon,  the  results  seem 
to  indicate  tlie  correctness  of  the  following  provisional  conclusions: 

"(1)  That  a  large  proportion  of  the  injury  done  by  the  potato  rot 
can  be  j^revented  by  spraying  the  vines  with  the  Bordeaux  mixture. 

'*(2)  That  this  treatment  apparently  diminishes  the  amount  of 
scab  alTecting  the  tubers. 

"(3)  That  l)y  adding  London  purple  to  the  mixture  the  same 
treatment  may  be  made  elfective  in  preventing  the  injuries  of  both 
the  rot  and  the  Colorado  potato  beetle.'' 

BULLETIN  Vol.  L  No.  1   (TECHNICAL  SERIES*),  OCTOBER,  1889. 

On  the  preparatory  stages  of  the  20-spotted  i.ady-bird  (Psyl- 
i.OBORA  20-macttLata,  Say) ,  C.  M.  Weed,  M.  S.  (pp.  3,  4),  ( illus- 
trated ^ — Descriptions  and  figures  of  the  larva  and  pupa  of  this 
insect,  with  observations  made  by  the  author  in  the  fall  of  1889. 

Sti'dies  im  pond  life,  C.  M.  Weed,  M.  S.  (pp.  4-17),  ( illus- 
trated ).^The  results  of  observations  are  given  under  the  following 
heads:  (I)  On  the  life  history  of  the  large  typha -borer  (Arsama 
ohliquata,  G.  and  U.).  (2)  On  the  life  history  of  the  toothed-horned 
fish  fly  {Chaul'iodes  rasfricornis,  Eamb.).  (3)  On  the  life  history 
of  the  sagittaria  curculio  {Listronotus  latiusculus,  Boh.).  (4)  On 
the  feeding  habits  of  the  lesser  water-bug  {Zaitha  fumhiea^  Say). 
(5)  On  the  feeding  habits  of  the  midulating  back  swimmer  {Noto- 
nectn  intdulata.  Say).  ((>)  An  aquatic  leaf  beetle  {Donacia  subfilis, 
Kunzc).  (7)  An  aquatic  lady-bird  {Illppodamia  TS-punctata^ 
DeG.)!  (S)  On  the  eggs  of  the  giant  water-bugs  {Belostoma  ameri- 
canum,  Leidy,  and. Benacus  griseus.  Say). 

A. partial  BlIiLIOGRAPHY  OF  INSECTS  AFFECTING  CLOVER,  C.  M.  AVeED, 

M.  S.  (pp.  17-45). — In  view  of  the  injury  inflicted  on  the  clover 
crop  in  Ohio  by  the  midge,  clover-root  borer,  and  other  insects,  the 
entomologist  of  this  Station  has  begun  an  extended  investigation 
of  the  insects  atfecting  this  plant,  and  as  a  basis  for  future  work  has 
prepared  the  partial  bibliography  published  in  this  bulletin.  A 
list  of  82  species  of  insects  known  to  attack  clover  is  also  given. 

*  "  This  series  of  the  hulletins  of  the  Ohio  Agricultural  Experinieut  Station 
is  intended  to  embody  the  technical  results  of  the  work  of  the  Station.  It  is 
not  expected  that  these  results  will  be  of  direct  service  to  farmers  in  general, 
but  it  is  lioped  that  they  may  be  found  useful  l»y  workers  in  nther  Stations, 
and  tlnis  iiidii-ci-tiv  serve  the  cause  of  agriculture."' 
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BTJLLiyi'IX  Vol.  IF,  No.  7  (SECOjsl*  SERIES),  NOVEMBER,  1889. 
PLVKLY   CAHli.VliK CO.Ml'AHI.SON    OF   VARIETIKS,  W.   J.   GrEEX    (pp.    173- 

188). — "The  test  of  early  varieties  of  cabba^^e  was  eondiiGtecl  for 
the  purpose  of  determining  synonyms  and  of  learning  the  relative 
value  of  old  and  new  sorts.  The  particular  object  in  view  was  to 
compare  Early  AVakefield  with  Etampes  and  Express.  Former  trials 
had  shown  that  there  was  little,  if  any,  diiference  in  earliness  between 
Early  Wakefield  and  Etampes,  while  the  former  produced  nearly  50 
per  cent  more  marketal)le  heads  than  the  latter.  The  Express  made 
but  little  better  showing  than  the  Etampes." 

The  results  of  tests  of  comparative  earliness  of  these  varieties  in 
18S8  and  1889  are  given  in  tabidar  foi-m  and  compared  with  results 
obtained  at  the  New  York  State  Station.  Their  relative  marketable 
value  Avas  also  reported.  Brief  notes  on  twenty-three  varieties  of 
cabbage  arc  given  and  the  comparative  earliness  and  weight  of  heads 
are  stated  in  a  table  for  seventeen  varieties. 

Sunimary. — The  Early  Wakeliekl  yields  a  ,m-ealer  per  cent  of  its  crop  at  a 
given  early  date  than  either  Elani)>es  or  Ex;u-ess,  and  niatnres  its  entii-e  crop 
earlier  than  either  of  the  others. 

In  market  valne  the  Early  Wakefield  has  exceeded  the  Etanijies  and  Express 
by  abont  100  per  cent,  the  entire  eroji  of  the  f,ornier  being  marketable,  while 
about  one  half  the  crop  of  the  latter  two  varieties  is  soft  and  unsalable. 

Etampes  and  Express  are  recent  European  importations,  and  are  un;d)le  to 
endure  the  heat  of  our  sunnners. 

Buist's  Eiirliest.  Extra  Early  Advance,  Everitt's  Earliest,  Faust's  Earliest 
of  All,  .Tolnison  &  Stokes'  Earliest.  Landreth's  Earliest,  Premier,  Rawson's  Vol- 
unteer, and  Salter's  Earli(>st  are  closely  allied  to  Etampes,  and  appear  to  be 
selected  strains  of  it.  or  that  variety  renamed.  All  are  decidedly  inferior  to  tlie 
Early  AVakefield  in  this  latitude. 

The  varieties  most  hij^hly  recommended  f(tr  general  cultivation  are:  All  Se.-i- 
sons.  Chase's  Excelsior,  Deep  Head,  Early  Wakefield.  Early  Sunnuer,  Fottler, 
Henderson's  Succession.  Louisville  Drum  Head.  Low's  Peerless,  and  Winning- 
stadt. 

Cauliflower — comparison  of  \arieties,  W.  J.  Green  (pp.  18.3- 
185). — "Tests  have  been  made  during  two  .seasons  of  nearly  all 
varieties  of  cauliflower  offered  by  the  leading  seedsmen.  The  results 
indicate  that  but  few  varieties  are  suitable  for  growing  in  this  lati- 
tude and  that  many  of  the  so-called  varieties  are  synonymous.'' 

Brief  notes  on  fifteen  varieties  are  given.  '*  The  early  varieties 
have  usually  given  better  results  than  the  late,  whether  ])lanted  in 
early  sjii-ing  or  midsummer.  Better  results  have  uniformly  been 
obtained  from  late  tlian  from  eai'ly  planting. 

"  The  varieties,  or  strains,  most  highly  reconnnended  are  Early 
Puritan,  Pearly  Padilla.  Long  Island  Beauty,  Early  Sea-Foam,  Early 
Snowball,  and  Tick's  ideal.  These  all  appear  to  be  nearly  identical 
with  Early  Erfurt,  and  may  be  considered  as  strains  of  that  variety." 

The  varieties  seeming  to  be  imsuited  to  this  climate  are  Lenormand, 
Veitch's  Autumn  Giant,  Early  Paris,  Eclipse,  and  Algiers. 
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"'  Many  strains  of  the  Snowball  have  been  sent  out  that  are  very 
inferior  to  that  disseminated  by  Peter  Henderson  &  Co." 

PUGET    SOIND    CABBAGE    ANP    CAILIFLOAVER    SEED,    W.    J.    GrEEN     (p. 

185).^The  author  states  that  the  Puget  Sound  seeds  have  a  high 
gerniinative  ]iower  and  that  the  plants  grown  from  them  are  at  first 
much  more  vigorous  than  those  grown  from  Eastern  seed,  but  this 
difference  diminishes  as  the  season  advances,  and  the  crops  are  sub- 
stantially the  same  in  time  of  maturing,  quality,  and  quantity.  The 
superior  vitality  and  vigor  of  the  plants  from  Puget  Sound  seeds 
enable  them  to  better  resist  insect  enemies  and  diseases,  and  if  suffi- 
cient care  i.^  exercised  in  growing  stock  from  these  seeds  they  may, 
perhaps,  "  become  recognized  as  the  best  in  the  market." 

XoTES  on  EXBERTMENTS  A\'lTFr  REMEDIES  FOR  CERTAIN  PLANT  DIS- 
EASES, C.  M.  Weed,  M.  S.  (pp.  18G-189),  (illustrated).— The  impor- 
tance of  combining  insectides  and  fungicides  is  explained,  and  claim 
is  made  that  this  practice  originated  at  this  Station.  Successful 
experiments  with  the  Bordeaux  mixture  for  black  rot  of  grapes  and 
quince-leaf  spot  are  reported,  as  well  as  a  partially  successful  experi- 
ment with  London  purple  and  the  Bordeaux  mixture  on  the  brown 
rot  of  stone  fruits,  and  an  nnsuccessful  experiment  >vith  the  Bor- 
deaux mixture  for  apple  scab. 

BULLETIN  Vol.  II,  No.  8   (SECOND  SERIES),  DECEMBER,  1889. 

Eighth  annual  report  for  1880  (pp.  T-54). — This  includes  the 
rej^orts  of  the  board  of  control,  bursar,  director,  agriculturist,  hor- 
ticulturist, entomologist  and  botanist,  veterinarian  and  bacteriolo- 
gist, and  meteorologist,  and  ""  the  insect  record  for  1889."  ,  The 
reports  consist  for  the  most  part  of  lirief  outlines  and  condensed 
summaries  of  the  work  of  the  year.  A  table  of  contents  for  the 
bulletins  of  1880  is  given  in  an  appendix,  and  brief  synopses  of  them 
are  contained  in  the  director's  report.  There  is  also  an  index  to  the 
publications  of  the  year.  This  report  will  receive  more  complete 
notice  in  the  Digest  of  Aniuud  Reports  of  the  Stations  for  1889. 

OREGON. 

Oregon  Experiment  Station. 

Drixirtniciif  of  Orcfioii  Shitr  Af/rii'iiJt iiral  C'/llci/c 
Location.  C(tvv:illis.  Director,  E.  Grimm,  B.  S. 

BT'LLETIN  No.  :i,  OCTOBER,  1889. 

Practical  work  with  insecticides,  E.  R.  Lake,  M.  S.  (pp.  3-0). — • 
A  brief  account  of  the  treatment  of  "  fifteen  apple  trees  and  three 
pear  trees  with  London  purple  for  the  codling  moth,  twenty  apple 
trees  with  kerosene  emulsion  for  the  woolly  aphis,  and  several  green- 
house plants  with  the  same  emulsion  and  tobacco  water  for  the  green 
aphis."    The  woolly  aphis  {Schisoneura  Janigei^a)  Avas  treated  with 
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a  hot  kerosene  emulsion  prepared  in  (lie  following  proportions:  kero- 
sene 1  pint,  whale-oil  soap  one-fourth  pound,  water  2  quarts.  The 
water  and  soap  Avere  heated  together  and  then  the  oil  was  added. 

The  mixture  was  thoroughly  churned  with  a  force  pump  and 
diluted  with  5  gallons  of  hot  water  before  application.  The  results 
not  being  entirely  satisfactory,  lye  water  (1  pound  of  concentrated 
lye  to  3  gallons  of  water)  was  used  with  entire  success. 

Corn  worm  (ITkltotiiis  armigera),  F.  L.  AVashburn,  B.  A.  (pp. 
7-9). — An  illustrated  account  of  this  insect,  with  suggestions  as  to 
remedies. 

Insec'ttcides  and  spraying  machines,  F.  L.  Washburn,  B.  A.  (pp. 
10-2-1),  (illustrated). — This  contains  explanations  of  a  number  of 
insecticides  and  general  directions  for  their  use,  together  with  de- 
scriptions of  various  kinds  of  spraying  apparatus. 

Plants  poisonous  to  stock,  P.  H.  Irish,  Ph.  D.  (pp.  25,  26). — A 
brief  preliminary  account  of  an  experiment  in  feeding  two  steers 
with  plants  popularly  supposed  to  bo  poisonous. 

PENXS  Yli  VANl  A . 

The  Pennsylvania  State  College  Agricultural  Experiment  Station. 

lJ('l>ai'tiiiciit  of  the  PcDiixjilnniia  ,Statc  Collcije. 
Locatiou.  State  College,  Centre  County.  Director,  H.  P.  Armsby,  Ph.  D. 

BULLETIN  No.  8,  .JULY,  ISSO. 
SySTEIMATIC   testing   or    new   varieties GERMINATION    TESTS,   G.    C. 

BuTz.  M.  S.  (pp.  3-T). — The  conditions  on  which  tests  of  new  vari- 
eties will  be  made  by  the  Station  are  stated,  being  those  agreed  upon 
b}'^  the  station  horticulturists  in  convention  at  Columbus,  Ohio,  June, 
1889.  A  list  of  the  varieties  of  small  fruits  growing  at  the  Station 
is  given. 

'"  Germination  tests  have  l)een  made  this  yeiw  with  vegetable  seed 
from  the  same  packages  as  those  used  last  year,  in  order  to  find  to 
what  extent  they  lun'e  deteriorated  by  being  held  over  one  year. 
There  is  too  great  a  decrease  in  the  percentage  of  good  seed  in  the 
case  of  lettuce  and  tomatoes,  for  these  seeds,  if  pure,  should  show 
about  the  same  germinative  power  for  about  five  years  at  least." 

Germination  tests  of  varieties  of  corn,  oats,  barley,  forage  plants, 
mangel-wurzels,  ruta-bagas,  and  beets  are  also  reported.  Tests  of  a 
number  of  varieties  of  corn  in  the  field  compared  with  those  in  the 
laboratory  showed  that  while  the  per  cent  of  seeds  which  germinated 
in  the  field  was  quite  uniformly  smaller,  the  variations  between  dif- 
ferent varieties  were  much  the  same  as  those  shown  by  the  germi- 
nating apparatus. 
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rfULLETIN  No.  9,  OCTOBER,  1889. 
iilGESTIHILITY   OF   CORN   FODDER   AND   SILAGE.   H.    P.    ARilSBY.   Ph.    D., 

AND  Wm.  H.  Caldwell,  13.  S.  (p]:».  3-lG). — "  The  question  of  the  rela- 
tive vakie  of  dried  corn  ft)dder  and  of  corn  silage  has  been  much  dis- 
cussed and  has  not  yet  reached  its  final  solution.  One  important 
element  in  determining  the  relative  value  of  these  two  fodders  is  their 
percentage  digestibility,  that  is  to  say,  the  proportion  of  the  several 
ingredients  of  each  one  which  the  animal  is  able  to  dissolve  in  its 
stomach  and  intestines  and  thus  to  utilize.  The  experiments  reported 
in  this  bulletin  are  a  contribution  to  this  branch  of  the  question." 

Dent  corn  from  a  single  field  was  used.  Two  portions  were  put  into 
a  silo  divided  into  two  pits.  One  pit  was  filled  in  one  day ;  the  other 
during  seven  days.  A  third  portion  was  field-cured  and  stored  in  a 
barn. 

In  the  digestion  experiments  two  steers  were  used.  These  experi- 
ments were  made  in  the  usual  way,  by  analyzing  the  entire  food  and 
the  indigestible  portion  (solid  excrement),  and  reckoning  the  differ- 
ence as  the  digested  portion.  The  results  as  given  in  detail  in  the  bul- 
letin may  be  briefly  summarized  as  follows : 

"(1)   The  field-cured  fodder  proved  more  digestible  than  the  silage. 

"(2)  The  difference  was  greatest  in  case  of  the  woody  fiber  and  but 
slight  for  the  other  ingredients. 

"(8)  The  results  of  experiments  elsewhere  are  conflicting,  and 
further  investigation  is  necessarj^" 

RHODE  ISLAND. 

Rhode  Island  State  Agricultural  Experiment  Station. 

DeiJiirtiiient  of  Rhode  l><hut<l  State  Agricultural  Scltool. 
Location,  Kingston.  Director,  Charles  O.  Flagg,  p.  S. 

BULLETIN  No.  3,  SEPTEMBER.  1889. 

Stock  feeding,  H.  J.  Wheei.er,  Ph.  D.  (pp.  31-07). — This  is  a 
brief  treatise  on  the  composition  of  animals  and  animal  products;  the 
constituents  of  plants,  and  their  digestibilit}'  and  functions  in  the  ani- 
mal economy;  feeding  standards,  and  their  uses;  and  the  general 
principles  involved  in  the  rational  feeding  of  animals.  The  bulletin 
contains  a  number  of  tables  of  feeding  standards,  composition  of 
American  feeding  stuffs,  digestion  co-efficients,  percentages  of  digest- 
ible materials  in  feeding  stuffs,  and  the  fertilizing  values  of  feeding 
stuffs,  compiled  from  German  and  American  sources. 

BULLETIN  No.  4.  DECEMBER,   1889. 

Bee  keeping,  S.  Cushman  (pp.  71-90). — Statistics  of  this  industry 
are  quoted  from  the  crop  and  other  reports  of  this  Department  and 
from   the   Rhode   Island   census   of   1885.     Improvements   in   hives. 
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varieties  of  bees,  and  management  of  apiaries  are  described.  The 
value  of  bees  not  only  as  lioney  and  Avax  producers,  but  also  as  agents 
in  the  cross-fertilization  of  plants  is  urged,  with  quotations  of  the 
opinions  of  many  authorities  on  this  subject.  The  wide-spread  belief 
that  bees  injure  fruit  is  combated  with  citations  from  reports  of  the 
Division  of  Entomology  of  this  Department,  the  published  opinions 
of  Professoi-s  Packard  and  Gray,  and  the  testimony  of  practical 
agriculturists  in  Ehode  Island.  Attention  is  called  to  the  decision 
of  the  supreme  court  of  Arkansas  (June,  1889),  that  it  is  unconstitu- 
tional to  prohibit  bee  keeping,  and  to  a  I'ecent  (lennan  law  (October  1, 
1881))  protecting  this  business. 

Report  of  the  apiarist,  S.  CusHi\rAx  (pp.  91-07). — An  account 
of  the  work  in  apiculture  done  at  this  Station  since  the  appointment 
of  the  apiarist,  March  10,  1889.  A  yard  of  ten  colonies  has  been 
established  and  made  as  nearly  as  possible  a  model  working  apiary. 
The  desired  varieties  of  bees  have  been  procured,  a  daily  record  taken 
of  the  weight  of  a  hive,  a  show  of  bees  in  glass  hives  made  at  the 
County  Fair,  and  a  collection  commenced  of  the  different  kinds  of 
hives,  fixtures,  etc.,  used  b}'  prominent  American  producers,  and 
designed  as  a  permanent  exhibit  at  the  Station,  Sixteen  colonies 
were  prepared  for  winter,  three  placed  in  the  cellar  and  the  rest  left 
on  their  summer  stands  surroimded  by  a  water-tight  outer  case. 

Donations  of  hives  and  other  articles  are  acknowledged,  and  sam- 
ples of  different  kinds  of  honey  from  different  parts  of  the  country 
as  well  as  all  articles  of  interest  to  bee  keepers  are  solicited. 

BULLETIN  No.  5,  DECEMBER  31,  3889. 

Potatoes — jiethods  or  planting  and  test  of  varieties,  L.  F. 
Kinney,  B.  S.  (pp.  101-107). — This  is  the  first  report  of  a  series  of 
experiments  begun  in  1889  to  get  light  on  the  following  questions: 

(1)  Is  the  3'ield  of  a  hill  of  potatoes  mainly  determined  by  the 
space  allotted  to  it  in  the  row  and  the  condition  of  the  soil,  or  is  it 
materially  influenced  by  tlie  amount  of  seed  potatoes  planted? 

(2)  Is  the  size  of  potatoes  influenced  by  the  (piantity  of  seed 
planted  ? 

(3)  What  varieties  are  best  adai)ted  to  our  soil  and  climate? 

(4)  Are  northern  potatoes  better  for  seed  than  homegrown? 

(5)  What  varieties  are  least  subject  to  .the  potato  rot? 

The  field  used  for  the  experiment  was  new  land ;  the  soil,  loam  with 
a  yelloAV  loam  subsoil;  and  the  natural  drainage  good.  One  hundred 
and  fourteen  rows,  104  feet  long  and  3  feet  apart,  were  planted,  each 
row  with  a  different  variety,  except  that  eight  rows  contained  dupli- 
cates of  as  many  varieties  from  seed  grown  in  Wisconsin.  ''  Three 
pounds  of  seed  potatoes  were  planted  in  each  row,  being  divided 
equally  in  the  three  sections,  thus  allowing  1  pound  to  each  33^  feet, 
or  section  of  a  row.  In  the  first  section  the  pound  of  seed  was  cut 
into  single-eye  pieces  and  planted  in  fortj^-four  hills,  each  9  inches 
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apart."  In  the  second,  the  seed  was  cut  into  two-eye  pieces  and 
planted  in  twenty-two  hills,  each  18  inches  apart.  In  the  third,  the 
potatoes  were  planted  whole  in  eleven  hills,  or  only  cut  sufRciently  to 
fill  out  the  section,  with  the  hills  36  inches  apart.  All  of  the  varieties 
sj^routed  evenh%  but  owing  to  the  heat  and  moisture  of  the  season  all 
growth  of  vines  ceased  before  August  1.  The  results  for  each  variety 
are  given  in  a  table  which  shows  the  yield  of  both  the  merchantable 
and  small  potatoes  for  each  of  the  three  sj^stems  of  planting,  the 
average  total  yield,  and  the  percentage  of  the  total  number  of  tubers 
affected  by  the  potato  rot.  This  season  two-eye  pieces  planted  18 
inches  apart  gave  the  best  results.  The  average  yield  of  the  entire 
list  of  varieties  was  54.19  bushels  per  acre. 

Meteorological  summary  (pp.  107,  108). — A  record  of  observa- 
tions from  April  1  to  December  31,  1889,  inclusive. 


ABSTRACTS  OF  PUBLICATIUNS  OF  THE  IMTFl)  STATES  DEPAHTMENT  OF 

AliHIirarHE. 


P^^RT    III. 


DIVISION  OF  STATISTICS. 

MISCELLANEOUS   UEPOKT   No.   1    (NEW   SERIES). 

Report  on  flax,  hejmp,  ramie,  and  jute,  C.  R.  Dodge  (pp.  104), 
(illustrated). — This  embodies  the  results  of  investigations  by  the 
author  as  a  special  agent  of  this  Department  in  1889,  in  France, 
Belgium,  and  Ireland.  The  report  is  arranged  in  two  parts,  the  first 
relating  to  flax  and  hemp  culture  in  Europe,  with  descriptions  of  the 
latest  inventions  in  flax-cleaning  machinery,  an  account  of  the  offi- 
cial trials  of  ramie  decorticating  machines  at  the  Paris  Exposition, 
and  descriptions  of  the  machines  which  competed.  In  reviewing  the 
methods  of  work  pursued  in  foreign  countries,  the  author  has  taken 
into  account  particularly  the  wants  and  conditions  of  the  fiber  indus- 
try in  the  United  States. 

The  second  part  is  devoted  to  flax,  hemp,  ramie,  and  jute  in  the 
United  States.  The  fact  that  1,000,000  acres  are  planted  in  flax  in 
this  country  annually,  the  straw  of  which  is  wasted  or  burned  after 
the  seed  has  been  removed,  while  we  are  importing  millions  of  dollars 
Avorth  of  fibers  every  year,  emphasizes  the  importance  of  the  present 
investigation,  some  of  the  results  of  which  are  detailed  in  this  report. 
It  is  shown  that  by  better  methods  of  culture,  and  by  a  little  more 
oareful  handling  of  the  product,  we  may  grow  flax  both  for  seed  and 
fiber,  and  that  there  is  a  demand  for  the  quality  of  fiber  which  can  be 
produced  here. 

The  cultivation  of  hemp  in  States  north  and  south  of  the  Ohio 
River  is  treated  in  full,  with  accounts  of  recent  inventions  in  hemp- 
cleaning  machinery.  Hemp  culture  is  being  extended,  and  the  prod- 
uct utilized  in  the  manufacture  of  binder  twine,  which  is  shown  to 
be  equal  to  binder  twine  from  Sisal  and  Manila,  and  several  cents 
cheaper  per  pound.  If  our  farmers  would  cultivate  flax  and  hemp  in 
sufficient  quantities,  it  is  estimated  that,  out  of  a  total  importation 
of  raw  fibers  and  manufactured  products  amounting  to  $44,000,000 
annually,  $26,000,000  might  be  saved  to  this  country. 
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The  present  stiitiis  of  the  ramie  industry  is  also  summed  up,  with 
full  consideration  of  past  discouragements,  present  obstacles,  and 
future  possibilities  of  the  success  of  the  industry  in  all  its  phases. 

The  fact  that  an  Eastern  manufacturing  firm  has  created  a  demand 
for  American  ramie  is  encoui'aging.  A  perfectly  satisfactory  and 
economical  decorticator  is  only  needed  to  put  the  industry  on  its 
feet.    The  rejwrt  closes  with  a  short  chaj^ter  on  jute. 

DIVISION  OF  CHEMISTRY. 

BULLETIN  No.  26. 
EeCORD  or  EXPERIMENTS  I>'  THE  PRODUCTION  OF  SUGAR  FROM  SORGHUM 

IN  1889,  H.  W.  lYiUEY  (pp.  112). — The  experiments  on  sorghum  con- 
ducted hy  this  Division  during  1889  were  divided  into  two  classes: 
(1)  Culture  experiments  to  imj^rove  the  sugar-producing  qualities 
of  the  cane.  (2)  Chemical  control  of  the  manufacture  of  sugar  from 
the  cane. 

These  were  carried  on,  separately  or  together,  at  Cedar  Falls,  Iowa; 
Rio  Grande,  N.  J. ;  ]Morrisville,  Va. ;  Kenner,  La. ;  College  Station, 
Md. ;  and  Conwaj^  Springs,  Attica,  Medicine  Lodge,  Ness  City,  Lib- 
eral, Arkalon,  Meade,  Minneola.  and  Sterling,  Kans.  The  experience 
of  two  seasons  has  shown  that  manufacturing  and  culture  experi- 
ments should  be  carried  on  separately  to  insure  the  best  results.  The 
report  includes  a  summary  of  the  work  of  the  season  of  1889  and  of 
the  conclusions  therefrom,  by  the  chief  of  the  Division;  the  report 
.of  the  special  agent,  ^y.  ^y.  Cook,  who  visited  various  factories  and 
cane  groAvers  in  Kansas  and  collated  information  regarding  the  cost 
of  buildings  and  x^lant,  amount  paid  for  cane,  amount  of  sugar  and 
sirup  manufactured,  and  other  details:  and  abstracts  from  the  re- 
ports of  officers  having  the  work  in  charge  at  the  various  places  where 
experiments  were  made.  The  results  of  manufacturing  were,  in  gen- 
eral, unsuccessful.  Among  the  causes  of  failure  were  the  poor  quality 
of  the  cane,  lack  of  water,  certain  difficulties  inseparable  from  the 
use,  of  the  new  buildings  and  machinery,  and  the  inexperience  of  the 
emplo^^es.  It  also  does  not  seem  as  yet  to  be  understood  that  only 
v,dth  large  capital  and  the  most  approved  machinery  and  methods  is 
there  an}'  reasonable  hope  of  financial  success  in  making  sugar  from 
sorghum  cane. 

Among  the  conclusions  reached  from  the  culture  experiments  are 
the  folloAving: 

(1)  AVhen  the  proper  amount  of  moisture  is  furnished,  the  sugar 
content  will  depend  on  the  total  quantity  of  sunlight  received  by  the 
plant. 

(2)  Sorghum  as  a  sugar-producing  crop  can  be  grown  successfully 
in  this  country  only  south  of  the  mean  isotherm  of  70°  F.  for  the  sum- 
mer months  and  where  the  moisture  is  not  excessive.     The  most 
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favorable  conditions  are  found  in  the  semi-arid  region  of  the  south- 
western central  portion  of  the  United  States. 

(3)  The  cause  of  a  poor  yield  of  sugar  in  sorghum  of  high  polari- 
zation is  due  to  the  presence  of  some  form  of  carbohydrates  or  other 
organic  body,  exercising  a  higher  melassigenic  poAver  than  invert 
sugar  or  any  form  of  levulose  and  dextrose. 

(4)  The  tendency  of  selected  seeds  from  rich  canes  to  produce  a 
uniform  (.-rop  of  liigh  jjohirizing  canes  under  favorable  conditions  of 
light  and  heat  is  established. 

(5)  The  possibility  of  developing,  from  existhig  varieties,  a  per- 
manenth'  improved  crop,  capable  of  cultivation  for  manufacturing 
purposes,  is  fully  assured. 

(G)  The  prospects  of  doing  this  with  two  or  three  of  the  standard 
varieties  is  more  promising  than  dependence  on  an  experimental  or 
fortuitous  development  of  a  new  variety  free  from  the  faults  inherent 
in  sorghum. 

In  brief,  the  conditions  of  success  in  sorghum  growing  for  sugar  are 
(1)  a  climate  thoroughly  adapted  to  the  plant;  (2)  scientifically 
tested  seed  of  the  most  api^roved  varieties;  (3)  much  more  careful 
cultivation  than  is  usually  bestowed  on  corn. 

DIVISION  OF  ENTOMOLOGY. 

BULLETIN  No.  21. 

Natural  ene:mies  of  the  fluted  scale  in  Australia,  A.  Koebele 
(pp.  32).  (illustrated). — A  report  of  investigations  on  the  natural 
enemies  of  the  fluted  scale  {Icerya  jnircliasi^  Maskell),  made  in  Aus- 
tralia during  1888-89,  under  the  authority  of  the  United  States  Com- 
missioner of  Agricidture.  As  the  result  of  these  investigations  a 
number  of  species  of  insects  which  prey  ujoon  the  fluted  scale  have 
been  introduced  into  California,  and  one  of  these  species  seems 
already  quite  at  home  there.  In  the  introduction  to  this  report  Pro- 
fessor Riley  writes  as  follows  regarding  this  insect : 

One  of  the  insects  imported,  viz,  the  Cardinal  A^edalia  {Vedalia  cardinalis, 
Mulsant),  has  multiplied  and  increased  to  such  an  extent  as  to  rid  many  of  the 
orange  groves  from  Icerja  and  to  promise  immunity  in  the  near  future  for  the 
entire  State  of  California.  In  fact,  the  rapid  multiplication  and  the  effective 
work  of  this  little  beetle  are  almost  incomprehensible  until  we  come  to  consider 
its  power  of  increase  in  a  climate  like  that  of  Southern  California,  where  there 
is  scarcely  any  cessation  in  its  activities.  [For  details  regarding  the  Vedalia, 
see  Insect  Life,  Vol.  II,  No.  3,  pp.  70-74.]  The  period  from  the  laying  of  the 
eggs  until  the  adults  again  appear  occupies  less  than  thirty  days  for  the  Vedalia. 
At  this  rate  of  increase,  calculating  that  thi-ee  hundred  eggs  are  laid  by  each 
female,  and  that  one-half  of  these  produce  females,  it  will  readily  be  seen  that 
in  six  months  the  offspring  of  a  single  female  beetle  may,  under  favorable  cir- 
cumstances, amount  to  over  twenty-two  trillions.  So  far  it  has  not  been  noticed 
to  prey  upon  any  other  insect  than  the  fluted  scale,  a  fact  which  accounts  some- 
what for  its  exceptionally  rapid  work,  and  renders  the  outlook  extremely 
encouraging. 
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By  reason  of  the  extraordinary  increase  and  spread  of  the  Vedalia 
and  the  consequent  rapid  destruction  of  the  scale,  it  is  feared  that 
none  of  the  other  enemies  of  the  scale  will  become  established  in  Cali- 
fornia. This  is  to  be  regretted,  especially  as  regards  Gryptoclioitum 
iceryGe^  which  would  have  been  very  valuable  in  localities  which  might 
be  forsaken  at  any  time  by  the  Vedalia. 

SILK  SECTION. 
BULLETIN  No.  1. 

How  TO  RAISE  SILKWORMS, Phimp  Waijvek  (pp.  IG),  (illustrated). — 
This  is  a  brief  manual  of  instructions  for  persons  intending  to 
experiment  in  raising  silkworms,  abridged  from  Balletin  Xo.  9,  of 
the  Division  of  Entomology.  It  includes  an  account  of  the  silk- 
Avorm  and  its  food,  the  implements  necessary  for  silk  raising,  and  the 
proper  methods  of  wintering  and  hatching  the  eggs,  rearing  the 
worms,  and  preparing  the  cocoons  for  market. 
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EDITOTUAL    XOTES. 

The  exix'i-ieiice  of  tlie  stations  is  already  lirino-ino-  out  the  need  of 
hotter  nietliods  of  inquirv  in  various  lines.  Among  these  may  be  men- 
tioned field  experiments  with  fertilizers  and  in  the  cultivation  of 
crops;  tests  of  varieties;  the  analysis  of  feeding  stuffs;  and  experi- 
ments in  feeding. 

Whoever  has  had  experience  in  field  experiments  and  has  taken  the 
pains  to  look  through  the  mass  of  reports  of  such  work  that  has  ac- 
cumulated during  the  past  fifty  yeai's  in  Europe,  as  well  as  in  this 
country,  nuist  he  impressed  with  the  smallness  of  the  visible  result  in 
proportion  to  the  ex])enditure  of  labor,  thought,  and  money.  The 
great  difficulty  is  that  the  conditions,  particularly  of  soil  and  weather, 
are  entirelv  beyond  not  oidy  the  experimenter's  control,  but  also  his 
means  for  measuring  them  :  and  what  is  still  worse,  inequalities  of  soil 
which  are  hidden  from  his  observation  are  often  responsible  for  a 
large  ])art  of  the  differences  in  yield,  so  that  the  results  give  entirely 
wrong  answers  to  the  (juestions  he  is  studying.  While  the  importance 
of  duplication  of  ti'ials  and  of  continuing  tliem  through  a  series  of 
years  can  not  be  too  strongly  insisted  ui)on.  it  is  also  very  desirabie 
that  investigations  should  be  made  with  sjx'cial  I'efeivnce  to  the  im- 
provement of  the  methods  of  experimenting. 

In  experiments  on  the  feeding  of  domestic  animals,  one  chief  source 
of  error  is  found  in  the  differences  in  the  individual  animals  experi- 
jnented  upon.  Indeed,  it  is  becoming  a  serious  question  as  to  how  far 
and  under  what  circumstances  a  trial  with  a  small  numl)er  of  ani- 
mals may  be  relied  upon  for  any  general  conclnsicm.  It  is  becoming 
no  less  a  question  Avhether  trials  extending  through  short  periods,  a 
few  days  or  weeks,  have  the  value  that  has  been  commonly  assumed 
for  them.  Again,  such  icndts  as  those  lately  reported  by  Professor 
Babcock  of  the  AVisconsin  Station,  and  by  others,  u))on  the  variations 
in  the  quantity  and  composition  of  the  milk  yielded  by  the  same  cow 
with  the  same  food,  but  und(  r  different  surroundings  or  with  different 
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methods  of  milking-,  emphasize  strongh^  the  long- felt  Avant  of  a  better 
imclerstanding  of  the  physiological  laAvs  by  which  the  production  of 
milk  is  governed.  The  same  principle  applies,  though  in  different 
ways,  to  the  production  of  beef  and  pork  and  to  the  other  things  for 
which  animals  are  bred  and  fed. 

The  need  of  more  accurate  study  of  the  chemistry  of  foods  and 
feeding  stuffs  has  already  been  referred  to  in  the  publications  of  this 
Office. 


Recent  criticisms  in  the  pul)lic  press  of  one  of  the  most  interesting 
and  valuable  of  the  investigations  reported  by  the  stations  have 
called  attention  anew  to  the  importance  of  putting  such  accounts  of 
the  station  researches  and  their  results  as  are  intended  for  the  general 
public  into  form  so  clear,  brief,  and  free  from  technical  ex])ressions 
that  unscientific  readers  will  easily  understand  them  and  see  their 
A^alue.  In  the  case  which  we  now  have  in  mind  the  investigations 
were  described  in  a  report  of  considerable  length.  There  was  a 
mixture  of  technical  details  and  i)()pular  explanations,  of  scientific 
<liscussion  and  practical  conclusions,  and  though  a  summary  Avas 
g-iven,  its  style,  like  that  of  the  Ixxly  of  the  article,  Avas  verbose  and 
obscure.  It  was  clear  that  some  of  the  criticisms  referred  to  would 
not  have  been  made  if  the  reader  had  understood  the  real  drift  of 
the  experiments.  Apparently  the  impression  left  upon  the  minds 
of  the  critics  was  that,  though  the  investigations  might  be  interesting 
from  a  scientific  standpoint,  the  results  were  of  little  use  to  the 
farmer.  In  fact,  however,  there  was  every  evidence  that  the  work 
had  been  done  in  a  thorough,  ingenious,  painstaking,  and  decidedly 
creditable  Avay,  and  the  outcome  promises  to  be  of  great  and  imme- 
diate practical  benefit.  Had  the  Avork  been  reported  more  carefully, 
it  Avould  doubtless  have  received  fcAvcr  strictures  and  more  appre- 
ciation. 

The  published  accounts  of  inA'estigations  Avhich  give  details  in 
scientific  form  for  scientific  readers  should  be  carefully  distinguished 
from  popular  accounts  in  Avhich  the  results,  with  needed  explanations, 
are  put  into  convenient  shape  for  unscientific  readers.  The  effort  to 
combine  the  tAvo  things  often  results  in  such  an  abri  Jgment  of  details 
and  such  illogical  order  in  the  presentation  of  facts  that  the  expert  is 
inclined  to  query  Avhether  the  experimental  Avork  Avas  Avell  done, 
Avhile  the  practical  man  is  so  confused  by  the  mass  of  material  and 
the  technical  terms  that  he  is  liable  to  miss  or  misunderstand  the  very 
parts  Avhich  were  especially  intended  for  him. 

The  ideal  station  publications  Avould  include  at  least  these  tAvo 
classes,  the  one  for  the  student  and  iuA-ostigator  and  the  other  for  the 
practical  farmer  and  general  reader.  The  detailed  report  would 
contain  full  records  of  investigations,  and  be  issued  in  small  editions. 
The  publications  of  the  second  class  Avould  be  bulletins  or  other  popu- 
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lar  accounts  circulated  in  larire  numbers  at  comparatively  small 
expense,  thus  ofliciontly  distributino^  the  fruits  of  station  work.  Such 
a  division  of  publications  would  secure  for  the  stations  greater  sym- 
pathy and  support  from  the  farmers,  and  at  the  same  time  raise  the 
estimate  of  the  scientific  value  of  their  work  among  those  who  are 
qualified  to  judge  of  it.  This  method  is,  in  fact,  jiursued  by  a  number 
of  stations  and  with  very  satisfactory  results. 

But  while  detailed  and  systenuitic  records  of  e.\pei-inu'ii(.>  in  small 
editions  for  men  of  science,  and  short,  plain,  straightforward,  j)rac- 
tical  accounts  for  everv-day  workers  on  the  farm  are  needed,  it  is  not 
as  yet  practicalile  for  all  the  stations  to  adopt  a  uniform  system  of 
publications.  In  some  cases  the  detailed  accounts  are  published  at 
State  expense,  in  annual  reports  to  the  legislature  or  otherwise.  In 
addition  to  these  a  number  of  the  stations  successfully  distribute 
short.  poi)ular  bulletins  at  comparatively  little  cost.  This  plan  in 
some  cases  works  admirably.  In  other  cases  publications  of  only  one 
class  are  attempted,  either  because  the  station  has  to  pay  the  whole 
expense  of  publication, or  because  it  wishes  to  avoid  all  expense  except 
that  which  is  defrayed  from  sources  outside  of  its  own  treasury.  But 
might  not  every  station  in  some  Avay  i)rovide  ])opular  statements  of 
the  results  of  its  work '.  If  it  fails  to  do  this,  does  it  entirely  fulfill 
itsdutv? 


The  ])reparing  of  the  report  of  an  investigation  is  itself  an  art.  To 
make  it  accurate  in  its  scientific  details  and  at  the  same  time  clear, 
short,  and  practical  is  extremely  difiicnlt.  To  do  this  requires  the 
accuracy  of  the  investigator,  the  learning  of  the  scholar,  sympathetic 
sense  of  the  wants  of  the  practical  man,  and  the  highest  skill  in  clear, 
terse,  forcible  expression. 

Among  the  prime  requisites  for  an  investigation  are  a  clear  dehning 
of  the  specific  question  to  be  studied  and  methods  to  be  followed,  and 
the  accurate  recording  of  the  results.  In  the  report  of  an  experiment, 
furthermore,  it  is  very  desirable  that  the  '.juestion,  the  main  facts,  and 
the  conclusion^  l)t'  clearly  and  l:)riefly  summarized. 

The  printing  of  the  sumiuaries  in  italics  or  other  type  different 
from  the  body  of  the  article  is  I>()th  attractive  and  useful.  The  reader 
who  has  only  time  for  a  hurried  glance  is  helped  and  uratified  by  hav- 
ing his  attention  thus  called  to  the  gist  of  the  whole  matter,  as  well  as 
by  having  it  stated  so  bi-jetly  and  so  clearly  that  he  can  readily  inider- 
stand  and  remember  it. 
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SOUTH   CAROT.INA. 


South  Carolina  Agricultural  Experiment  Station. 

Depart iiieitt  of  the  Lniversiti/  of  South  Varolina. 

Loc-itioii,  Columbia.  Director,  John  M.  McBi-yfle,  Pb.  D.,  LL.  D. 

BULLF:TIN  No.  ()  (NEW  SERIES),  JULY,  1889. 

Hog  cholera  (pp.  25-31),  (illustrated). — An  account  of  this  dis- 
ease and  its  treatment,  compiled  in  large  part  from  the  reports  of 
the  Bureau  of  Animal  Industry  of  the  United  States  Department 
of  Agriculture.  As  a  result  of  his  own  investigations  the  author 
obtained  from  diseased  animals  a  bacillus  which  he  regards  as  iden- 
tical with  that  described  by  Dr.  Salmon  as  the  cause  of  hog  cholera, 
as  well  as  some  other  bacteria  which  did  not  appear  to  have  any  con- 
nectioji  with  this  disease.  The  bulletin  is  illustrated  by  two  photo- 
engravings of  the  ulcerated  caecum  of  diseased  animals. 

BULLETIN  No.  7   (NEW  SERIES),  OCTOBER,  1880. 

Meteok(»lo(4ical  data,  Milton  ^A^HITNEY  (pp.  35-51). — The  me- 
teorological conditions  of  the  Northern  and  Southern  States,  espe- 
cially the  latter,  as  affecting  the  growth  of  staple  crops,  are  discussed. 
The  temperature  and  moisture  of  air  and  soil  and  their  relation  to 
the  development  of  the  cotton  plant,  are  especial  subjects  of  the 
article.  For  the  observation  of  soil  tem])eratures  the  author  has 
devised  a  modified  form  of  soil  thermometer  which  records  very 
conveniently  the  maxinuim  and  minimum  temperatures.  In  lack 
of  a  satisfactory  method  for  determining  the  amount  of  moisture 
in  the  soil  the  author  has  sought  and  has  found,  as  he  thinks,  one 
which  will  prove  satisfactory  in  the  electrical  resistance  of  the  soil, 
which  changes  with  the  moistui-e  content.  Though  the  details  of 
this  method  are  not  completely  worked  out,  it  has  led  to  some  very 
interesting  observations  of  physical  ]H'oiierties  of  the  soil. 

"One  of  these  is  an  actual  movement  of  soil  particles,  due.  prob- 
ably, to  changing  moisture  content;  to  change  of  temperature;  and 
possibly,  as  there  is  some  reason  to  believe,  the  changing  atmospheric 
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pressure,  which  may  exphiin  in  pai-t  the  ilevchjpmciit  of  roots  in  the 
soil,  the  physical  action  of  manure,  and  the  moxcmcnt  of  moisture  in 
the  soil." 

A  series  of  tables  give  results  and  daily  observations  for  eight 
months  of  mean,  maxiininii.  and  minimum  temperature  of  the  air, 
with  the  daily  range;  mean  height  of  barometer;  pressure  of  water 
vapor  in  the  atmosphere:  mean  dew-point :  mean  relative  humidity; 
rain-fall ;  maximiun  temperature  by  the  solar  radiation  thermometer; 
minimmn  tempei-atur<'  by  the  terivstrial  radiation  thermometer;  dif- 
ferences in  temperature  betwe(>n  the  terrestrial  radiation  thermometer 
and  the  dew-i)()int:  daily  wind  uKnement;  mean,  maxinnun,  and 
minimum  tempei-ature  of  t!ie  soil  with  daily  range  at  depth  of  ?>  to  9 
inches,  and  mean  weekly  tem|)eraturt'  of  the  soil  at  depths  of  8,  C),  9, 
12,  18,  and  24  inches. 

"  The  meteorological  conditions  of  the  Southern  States  are  particu- 
larly well  adapted  to  the  growth  of  cotton  and  rice,  neither  of  which 
can  be  grown  economically  at  the  North,  while  the  yield  per  acre  of 
corn,  wheat,  and  oats  is  only  a  third  of  the  amount  obtained  at  the 
North  and  West.  AVhile  these  facts  may  be  due  in  part  to  the  meth- 
ods of  agricultural  practice,  they  are  undoubtedly  due  in  large  part 
to  the  general  meteorological  conditions  of  the  respective  localities. 
*  *  *  The  larger  rain-fall  and  liigher  temperature  at  the  South 
gives  us  considerable  more  nu)isture  in  the  air.  the  dew-point  being 
10  or  12  degrees  higher  than  at  the  North.  This  gives  almost  twice 
as  much  moisture  in  a  given  volume  of  air.  *  *  *  These  differ- 
ences increase  as  we  go  further  south,  and  we  tind  in  the  really  trop- 
ical countries  a  very  rank  growth  of  vegetation,  with  naturally  but 
small  fruit  production.  In  the  greenhouse  plants  can  be  made  to 
j)roduce  only  foliage,  or  to  flower,  or  fruit,  almost  at  will,  by  regulat- 
ing the  moisture  supply.  The  higher  temperattire  and  greater  rain- 
fall of  the  Southern  States,  therefore,  will  probably  favor  the  produc- 
tion of  foliage  oi'  weed  rather  than  grain  production.  This  will  ])rob- 
al)Iy  account,  in  hiru'e  pai't.  for  tlie  low  average  yield  of  corn,  wheat, 
and  oats,  althougli  where  this  gi'owth  is  checked,  as  we  fre(iuently  see 
from  local  causes.  lari>e  ci'ops  can  bo  ])roduced  in  this  State." 

The  ap|)licatio!i  of  these  principles  to  the  growth  and  culture  of 
the  cotton  plant  is  discussed.  'I'wo  periods  in  the  growth  of  this 
j'lant  may  be  distinguishe(l.  TJu'  first  extends  from  the  time  of 
{)lanting.  whicli  in  South  Carolina  is  about  the  middle  of  A])ril.  to 
the  middle  of  the  sununei'.  This  is  the  time  in  which  the  ])lant  makes 
its  growth  of  stalk'  aiul  foliage  and  gathers  u])  iu)urishment  to  be  later 
transferred  and  stoi'ed  np  in  the  sihmI.  During  this  ])eriod  tropical 
conditions  are  favorable,  namely,  moisture  in  the  soil  from  frequent 
rather  than  long-continued  I'ain.  high  temperature  with  small  daily 
variation,  plenty  of  sunshine,  little  wind,  and  a  high  relative  htunid- 
iiV  of  the  atmosi)here  to  reduce  e\aporation  to  a  minimum.     During 
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this  period  everything  possible  is  done  to  present  loss  of  water  from 
the  soil ;  grass  and  weeds  are  sernpulously  excluded,  and  the  surface 
of  the  soil  is  fretpiently  stirred  with  the  hoe  or  otherwise  to  conserve 
the  moisture  and  increase  the  temperature  of  the  soil. 

Now,  if  these  conditions  of  high  temperature  and  large  propor- 
tions of  moisture  in  the  soil  continue,  the  plant  will  keep  on  grow- 
ing and  developing  stalk,  will  become  perennial,  and  will  produce 
only  the  coarser  grades  and  smaller  yield  of  cotton  found  in  many 
tropical  countries.  But  the  meteorological  conditions  change  and  the 
I'lant  goes  through  a  second  period  of  development.  In  the  latter 
part  of  the  season  in  Sonth  Carolina  the  temperature  rapidly  falls, 
the  rainfall  diminishes,  the  plant  is  changed  from  a  pei-ennial  to  an 
annual,  the  yield  of  cotton  is  increased,  and  the  quality  of  the  lint 
is  improved.  The  second  period  is  the  fruiting  jjeriod  of  the  crop, 
when  all  the  energies  of  the  plant  are  turned  to  the  ripening  of  the 
fruit.  During  this  period  the  physical  properties  and  conditions  of 
the  soil  have  an  important  effect  upon  the  crop  production.  It  then 
becomes  important  to  ripen  the  crop  and  to  produce  the  fruit  instead 
of  the  stalk  and  foliage;  in  other  words,  cotton  instead  of  Aveed. 
Every  means  is  taken  to  dry  out  the  soil,  cultivation  ceases,  and  the 
soil  is  allowed  to  become  hard  and  compact,  to  favor  the  evaporation 
of  the  moisture.  Grass  and  weeds  are  no  longer  feared,  and  rye  and 
l)arley  are  frequently  soA\n  during  the  last  part  of  the  season,  being 
supposed  by  many  to  be  of  value  for  drying  out  the  soil.  In  the 
stiff  soils  or  in  the  bottomdands  there  is  often  an  excess  of  moisture, 
and  the  crop  matures  late  and  often  fails  to  open  before  frost. 

On  the  islands  and  in  the  country  immediately  adjoining  the  coast 
the  fine  grades  of  sea-island  cotton  are  ])roduced.  In  the  lower  pine 
belt,  which  is  farther  l)ack  from  the  coast,  and  on  the  ridge  lands,  the 
cotton  is  coarser.  It  is  urged  that  differences  in  moisture  and  tem- 
]>erature  account  for  these  differences  in  the  crop;  that  the  liner 
grades  of  cotton  are  produced  only  Avhere  the  physical  conditions  of 
atmosphere  and  especially  of  soils  are  fitted  for  the  development  of 
the  weed  in  the  early  i)art  of  the  season  and  of  the  fruit  in  the  latter 
part,  and  that  in  some  cases  physical  conditions  of  the  soil  have  been 
so  improved  by  tillage  as  to  make  a  very  marked  difference  in  the 
crop.  The  author  hopes  to  l)e  able  to  determine  the  differences  in 
))hysical  characters  of  some  of  the  pi'incipal  soils  of  the  State,  with  a 
view  to  getting  light  upon  the  means  by  which  the  sj^^stems  of  tillage 
and  culture  may  be  so  regulated  as  to  ada})t  tem})erature  and  moisture 
of  the  soil  to  the  successful  growth  of  the  finer  grades  of  cotton. 

On  the  (Jcrvlopmeiit  of  the  eotton  rootf^. — The  root  system  of  the 
cotton  plant  is  naturally  small  and  the  individual  roots  are  small  and 
delicate.  After  the  first  picking  of  cotton,  eight  plants  which  had 
grown  on  light,  sandy  soil  having  sandy  subsoil,  w^ere  dug  up  and 
examined.     The   tap-roots  extended   '"  straight   down  below   2   or  8 
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feet."  'i'lu'  lat('i-;il  root-  coinniciiccil  iil»i»ut  '■)  iiiclics  I)elow  the  surface, 
;iiid  for  the  most  ])art  did  not  iio  below  !>  iiichc-.  Out  of  more  than 
twenty  plants  <jfrowii  on  heavier  loam  soil,  with  conipact  subsoil,  only 
one  was  found  with  well -developed  tap-root  below  !)  inches.  Most  of 
the  lateral  roots  were  contained  within  o  to  !)  inches  of  the  surface. 

SOl'TII  I>AKOTA. 

South  Dakota  Agricultural  Experiment  Station. 

l)('/)tiitiiiciit  of  Sniilli   Diikotii  .\iiri<-i(ll  unil  ('olhf/c. 

Locatir.n.  r.rodkiiiLrs.  1  »iri"ctni.  Lewis  McLoutli.  I'll.  D. 

lULl  H'lIX  No.  1."..  XOVKMl'.Elt.  l.SM). 

Forestry.  C.  A.  Ki:ki'i:i.'  ( i)p.  :5-2S). — This  contains  a  weather  rec- 
ord f(U'  thirt*^en  months.  l)('<rinning  September,  lbS8;  a  diagram  of 
the  forestry  plantation  of  the  Station,  with  the  names  of  varieties  of 
ti-ees  on  each  plat :  a  brief  account  of  the  treatment  which  this  planta- 
tion has  received,  and  a  tabular  record  of  the  growth  of  each  variety 
in  inches,  from  May  to  September,  1S89,  inclusive:  a  similar  record 
for  the  seedling  forest  jdat ;  notes  on  the  development  of  roots  of  a 
few  seedling  trees  examined:  a  similar  record  for  the  cuttings  of 
several  ^■arieties  and  grafts  of  .Russian  poplars;  a  record  of  the 
growth  of  trees  on  the  college  lawn  during  1887,  1888,  and  1889;  a 
record  of  the  growth  of  eleven  varieties  of  evergreens;  notes  on  six 
varieties  of  eA'ergreens  grown  from  seed :  suggestions  as  to  the  plant- 
ing of  trees  on  timber  claims,  and  notes  on  fourteen  varieties  of  trees 
worthy  of  trial  in  South  Dakota,  viz:  White  elm,  box-elder,  green 
ash,  white  birch,  yellow  birch,  European  larch,  cotton-wood,  a  Rus- 
sian poplar  iPopiihis  ferfhiensis),  black  wild  cherry,  white  oak,  but- 
ternut, black-walnut,  w  hite  i)ine,  and  Scotch  pine. 

te:nxessee. 

Tennessee  Agricultural  Experiment  Station. 

neixtrtiiiriit  of  the  University  of  Tennessee. 

Lor-.'ition.  Knoxville.  Director,  Charles  W.  Dabney.  jr..  Ph.  D. 

BULLETIN"  Vol.  II.  No.  ?,.  JULY.  1S89. 
C0TT0N-SEf:D  HULLS  .AXD  ^NIE.VL  .VS  FOOD  FOR  LIVE  STOCK,  W.  E.  SfOXE, 

Ph.  D.  (pp.  47-56). — This  contains  an  account  of  the  results  of  in- 
quiries concerning  the  use  of  cotton-seed  hulls  and  meal  as  food  for 
live  stock,  as  practiced  in  the  vicinity  of  oil  mills  at  Memphis,  New 
Orleans.  Houston.  Raleigh,  Little  Rock.  Atlanta,  and  elsewhere  in 
the  South.  Analyses  of  the  hulls  and  meal,  and  of  manure  from  ani- 
mals fed  on  hulls  and  meal,  are  also  given.  The  practice  of  feeding 
cotton-seed  hulls  to  live  stock  seems  to  have  begun  as  early  as  1870, 
soon  after  the  introduction  of  the  oil  industry.  ■'  But  probably  the 
first  attempts  at  systematically  feeding  an  exclusive  ration  of  hulls 
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and  meal  on  a  large  scale  have  been  made  within  four  or  five  years." 
Thousands  of  cattle  are  now  fed  on  these  materials  in  the  vicinity  of 
the  oil-manufacturing  centers.  "  The  hulls  consist  of  fragments  of 
seed-coats  one-sixteenth  to  one-fourth  inch  in  diameter,  of  dark 
brown  color,  very  tough  and  leathery,  and  entangled  in  a  mass  of 
cotton  fibers,  which  still  adhere  to  the  outside  of  the  hulls  and  which 
the  ginning  process  fails  to  entirely  remove.  It  is  apparently  the 
driest  and'  most  tasteless  form  of  animal  food  which  could  be  found. 
In  spite  of  this,  it  is  said  that  animals  which  have  never  seen  the 
hulls  or  meal  before  soon  acquire  an  eager  appetite  for  them,  and 
after  a  few  days  prefer  such  a  diet  to  one  composed  of  hay  and  corn. 
Probably  this  is  due  to  the  meal  rather  than  the  hulls,  which,  as 
already  noted,  are  well-nigh  tasteless." 

The  chemical  analyses  shoAv  that  the  hulls  contain  a  large  excess  of 
non-nitrogenous  matter,  while  in  the  meal  there  is  an  equally  large 
excess  of  protein :  therefore  when  combined,  the  hulls  and  meal  make 
a  much  better  ration  for  stock  than  does  either  used  alone. 

The  manure  obtained  from  this  method  of  feeding  is  quite  rich  in 
nitrogen,  phosphoric  acid,  and  potash.  "  Gardeners  and  planters  in 
the  vicinity  of  the  stock  yards  are  loud  in  their  praise  of  its  value. 

"  Our  investigations  seem  to  justify  the  following  conclusions: 

'"(l)  The  practice  of  feeding  cotton-seed  hulls  and  meal  as  an  ex- 
clusive diet  is  well  established  and  increasing  in  the  vicinity  of  the 
centers  of  the  cotton-seed  oil  industry.  All  the  information  avail- 
able indicates  that  the  practice  is  economical  and  profitable. 

"'{;2)  It  seems  in  no  way  harmful  to  the  health  of  the  aninuil  nor 
to  the  healthfulness  of  the  products  (beef  and  milk)  resulting. 

"(3)  The  diet  seems  adapted  both  to  the  production  of  beef  and 
mutton  as  well  as  milk. 

"  (4)  The  average  ration  should  consist  of  25  to  35  pounds  of  hulls 
and  5  to  8  pounds  of  meal  daily. 

"(5)   The  hulls  are  a  cheap  and  effective  substitute  for  hay. 

"(6)  The  manure  produced  by  this  system  of  feeding  is  an  impor- 
tant factor  in  considering  its  profitableness.-' 

BULLETIN  Vol.  H,  No.  4,  OCTOBER,  1889. 

Grasses  of  mountain  mkadows  and  deer  parks,  F.  L.  Scribner, 
B.  S.  (pp.  59-67). — "The  high  nutritive  value  of  the  pasturage  on 
-the  elevated  meadows  along  the  slopes  of  the  mountains  of  Eastern 
Tennessee  and  Western  North  Carolina  is  well  attested  by  the  fat 
and  sleek  appearance  of  the  thousands  of  horses,  cattle,  and  sheep 
which  range  over  these  meadows  from  May  to  October."  Similar 
conditions  exist  in  the  mountain  meadows  among  the  Rocky  Moun- 
tains (where  such  meadows  are  called  "  deer  parks  ")  and  the  Alps. 

In  July,  1889,  the  author  visited  Roan  Mountain,  situated  on  the 
border  line  between  Tennessee- and  North  Carolina,  and  found  on  or 
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near  the  suininit  of  tlic  inoiiiitaiu  twc'iity-five  species  of  grasses,  a  list 
of  which  is  given  in  tiie  l)iilletin.  Notes  on  a  nnniher  of  these  grasses 
are  given,  but  especial  attention  is  called  to  Tennessee  or  mountain 
oat  grass  {Ddiithoti'tii  coinpressd).  Analyses  of  samples  of  D.  com- 
prcssd  were  made  by  the  Station  chemist  and  compared  with  those  of 
1>.  sp'tcntd.  orchard  grass  (I>(i<fi/rts  (/loinci'ota) ,  timothy  (I'Jileum 
pratense),  and  herd's  grass  {Aai-ost'tH  ndgartx),  made  elsewhere. 

''The  two  species  of  I>aiit}i(>iii(i  make  a  most  favorable  showing 
beside  the  othei-s.  and  of  the  two.  I>.  coin presaa  is  evidently  the  bet- 
ter. In  protein  and  fat  it  shows  a  higher  percentage  than  any  of 
the  others,  standing  much  higher  than  timothy,  while  with  only  one 
slight  exception  (herd's  grass)  the  Hl)er  it  contains  is  lower.  After 
making  all  due  allowances  for  variations  in  samples  an.d  in  conditions, 
the  Danthonias,  especially  I),  corn pn's.sa,  may  safely  be  chissed  Avith 
our  most  nutritious  grasses." 

Ciip:.Aii(An  COMPOSITION  of  strawberries,  W.  E.  Stone,  Ph.  D. 
(l)p.  ()l)-77). — This  includes  analyses  of  twenty  varieties,  showing 
the  amount  of  water  and  dry  matter,  and  the  composition  of  the  dry 
nujtter.     The  following  table  gives  the  average  of  the  results  obtained : 

Per  cent. 

Water   90.  512 

Dry   matter 9.  48 

Contained  in  dry  matter — glucose 4.78 

Increase  of  glucose  by  iuver!*ion,  calculated  as  cane  sugar 0.58 

Free  acid,  as  malic 1.37 

Ash 0.  62 

Ci'ude    fiber 1.  55 

Ether  extract 0.  64 

Crude  protein 0.  99 

Non-nitrogenous    extract 5.  76 

Tests  or  varieties  of  strawberries,  C.  S.  Plumb,  B.  S.  (pp. 
78-83). — Notes  on  twenty-foui-  varieties  are  given.  On  the  basis  of 
quality  alone  the  following  varieties  are  recommended  in  the  order 
gix'en:  Prince  of  Berries,  Sharpless,  jNlay  King,  Bidwell,  and  Parry. 
Foi"  ([uality.  productiveness,  and  sahibleness  the  follow^ing  are  recom- 
mended in  the  order  given:  Sharpless,  Jumbo,  May  King,  Indiana, 
and  Jersey  Queen. 

SrKCIAL  lULLKTlX  A.  SEPTEMBER  1,  1889. 

The  ahmv-wokm  (pp.  -1.  •'>). — This  was  issued  in  response  to  a 
recjuest  from  jilanters,  made  on  the  a})pearance  of  the  army-worm  in 
considerable  luuubers  in  the  cotton  fields  of  Western  Tennessee,  and 
contains  an  acconiU  of  thi>  woini  and  the  means  for  its  destruction. 

Sl'KCIAL  I'.n.LI-rilX  p..  OCTOBER  l.j.  lS8t». 

Analyses  of  commercial  fertilizers,  W.  Vj.  Stone,  Ph.  D.  (pp. 
2,  3). — Analyses  of  samides  of  seven  brands  of  commercial  fertilizers 
sold  in  the  State. 
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TEXAS. 

Texas  Agricultural  Experiment  Station. 

Deparliiinit  of  A(/rici(lttir(il  mid  Mcrhdiiicul  ('dllcfjc  of  Tc.ias. 
Location,  Collejje  Station.  I)ire<tor.  F.  A.  Gulley,  M.  S. 

BULLETIN  No.  7.  NOVEMBER,  1889. 

Cotton  koot  rot,  L.  H.  Pa:\i:mel,*  B.  Agr.  (pp.  5-30),  (illus- 
trated).— This  contains  an  account  of  the  conditions  under  which  the 
disease  occurs,  the  vai-ious  theories  regarding  its  origin,  its  general 
characters,  the  fungus  tlioiight  to  cause  the  disease,  the  useful  plants 
find  trees  and  the  Aveeds  affected  hy  this  fungus,  the  botanical  charac- 
teristics of  the  fungus,  other  fungi  found  in  the  roots  of  cotton,  the 
qualit\^  of  the  lint  of  diseased  cotton,  and  experiments  with  the  seeds 
of  diseased  cotton  Avith  fungicides,  and  in  the  use  of  fertilizers  and 
the  rotation  of  crops  as  preventives.  There  arc  also  suggestions  as 
to  the  treatment  of  infected  forest  and  orchard  trees,  and  a  summary 
of  fifty-seven  replies  from  forty-seven  counties  in  response  to  a  cir- 
cular sent  out  by  the  Station.  Numerous  references  to  American  and 
foreign  literature  on  this  and  kindred  subjects  are  given  in  foot-notes. 
The  bulletin  is  illustrated  hy  hve  i)lates,  with  figures  showing  portions 
of  diseased  plants  and  views  of  the  fungus  in  different  stages.  The 
following  summary  is  taken,  with  some  alterations,  from  the  bulletin: 

Root  rot  of  cotton  occurs  in  soils  of  A'arious  kinds,  but  is  worse  in 
black,  cretaceous  soils  which  are  poorly  drained.  Moisture  and  heat 
are  favorable  to  its  development,  but  the  character  of  the  forest 
jjfrowth  has  nothing  to  do  Avith  this  disease.  "  It  occurs  alike  on  the 
mesquite  soils  of  Travis  and  Hays  Counties  and  the  post-oak  lands  of 
P^astern  and  the  bois  d'aic  lands  of  Xorthern  Texas."  Theories  as  to 
its  origin,  founded  on  the  chemical  constituents  of  soils,  and  especially 
on  the  "  alkali  "  present  in  many  soils,  are  not  sustained  by  the  facts. 
Alkali,  as  the  term  is  used,  is  very  vague  and  does  not  apply  to  the 
Texas  soils  where  cotton  dies  from  root  rot.  In  California  cotton 
succeeds  admirably  on  ''  alkali ''  soils,  while  fibrous-rooted  plants  do 
not  thrive  on  such  lands.  In  Texas,  on  the  other  hand,  the  fibrous- 
i-ooted  i^lants,  like  grasses,  do  not  die  from  root  rot.  ''  Seedling  rot " 
and  "  sore  shin  ''  should  not  be  confounded  with  root  rot.  ''  Seedling 
rot  "■  affects  only  young  plants.  The  l)acterial  disease  of  corn,  de- 
scribed by  Professor  Burrill,!  sometimes  occurs  in  fields  where  cotton 
died  the  i^revious  year  from  root  rot,  but  is  entirely  distinct  from 
root  rot  of  cotton,  sweet-potato,  etc. 

Eoot-rot  of  cotton  is  caused  by  a  fungus,  Osoiiinni  (inr'/comum^ 
invariably  found  on  roots  Avhich  have  died   from  this  disease.     If 


*  Mr.  Pammel  is  eng.'iged  in  special  work  in  botany  for  the  Iowa  Station, 
t  See  Illinois  Station  Bulletin  No.  6,  an  abstract  of  \Abicli  is  given  in  tbe 
Experiment  Station  Record,  Vol.  I,  No.  4,  p.  199. 
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plants  are  exainiiiod  before  they  have  wihed,  a  white,  mold-like 
fungus,  the  early  stage  of  Or^onhim,  will  be  found  on  the  surface  of 
the  roots  as  well  as  in  the  iiiechdlaiy  rays  and  vessels.  Young  plants 
in  pots  inoculated  with  threads  of  the  Ozoniiitn  died  of  the  disease. 
The  wart-like  bodies  found  on  the  roots  of  cotton  and  other  plants 
affected  are  masses  of  the  fungus  and  retain  vitality  for  a  long  time. 
The  Ozoiiiiim  does  not,  however,  produce  the  knotty  bodies  often 
found  on  the  roots  of  diseased  apple-trees.  A  large  ninnber  of  plants 
are  affected  by  this  fungus,  as  sweet  potatoes,  a])ple  and  some  forest 
ti'ees,  and  also  the  weed  known  as  ''common  sida ''  {Sula  sphtosd). 
The  O'coniiim  ])repares  the  Avay  for  a  large  number  of  saproph3'tic 
fungi,  like  Mncor  and  PciihiHiuin ^  which  complete  the  destruction 
I»egun  by  the  root-rot.  A  fun<2:us  ca]ial)le  of  producing  rot  in  sweet- 
]>otatoes  and  young  cotton  was  isolated  from  rotten  sweet-potatoes  by 
the  author,  but  he  is  not  sure  that  it  is  connected  Avith  Osonium. 
The  lint  from  plants  affected  with  root-rot  is  nnich  inferior  in  <iuality. 
Seeds  from  diseased  stalks  showed  good  capacity  for  germination. 

Treatment. — Fungicides  did  not  check  the  disease,  except  chloride 
of  lime,  and  where  this  was  used  no  cotton  was  produced.  Rotation 
of  crops  is  advised  as  practically  the  only  thing,  so  far  as  known, 
which  will  sto]i  the  disease.  Grasses  should  l>e  grown  in  the  rotation, 
allowing  three  years  to  intervene  befoi-e  cotton  is  again  ])lanted. 
Care  should  be  taken  not  to  obtain  plants  from  an  infected  nursery 
or  field. 

BULLiyriN  No.  8.  DECEMBEK.  1889. 

AVoRK  IX  HOKTuri/n  KE,  T.  L.  Brink,  B.  S.  (pp.  3-39). — This 
includes  seven  articles  under  the  following  heads:  (1)  Notes  on 
experimental  vineyard'-;.  (2)  Experiment  with  strawl)erries.  (3) 
Notes  on  blacklu'rries  and  ras])berries.  (4)  Notes  on  grasses.  (5) 
Best  varieties  of  fruits  foi-  the  different  sections  of  Texas,  Avith  notes 
from  correspondents.  ((>)  List  of  fruits  growing  in  experimental 
gi'ounds.  (7)  List  of  forest,  shade,  and  ornamental  trees  in  College 
arboretum  and  of  shrubs  growing  on  the  campus. 

Ne)tes  on  exper'nnentnl  rhu  ijard  (pp.  .l-l*)). — This  includes  brief 
accounts  of  the  d(j\vny  mildew  {Perotiosinn-a  r'd'ieohu  De  B.),  powdery 
mildew  (F n<bnihi  spjiuiJix,  B.  and  C. ) .  black  rot  (L(vstadia  h/diretfii, 
Viala  and  Kava/ ).  grape-leaf  blight  {  ('hidd-sjioriinn  rit'(eedum.Y\?i\?i)  ^ 
leaf-spot  disease  {I'lii/ll<>stt<t<i  hihrnxcn^  Tliiim.),  and  anthracnose 
(Sphaeeloma  am  pilhinni .  I  )e  1).).  with  suggestions  as  to  remedies; 
and  notes  and  a  tabular  iccord  for  sixty-five  varieties  of  grapes,  with 
f-eference  to  the  injury  caused  to  them  by  fungi  and  by  insects,  espe,- 
cially  the  leaf  roller. 

K.rptr'nnchts  irifli  .^f ra wlxj-fies  (pp.  l(>-'2l). — A  tabular  record  of 
yield  and  period  of  bearing,  together  with  descriptive  notes,  for 
twentv  varieties. 
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Notes  on  JiJarl'hcrrJes  and  raspherries  (pp.  21,  :2'2). — Brief  notes  on 
six  varieties  of  blacliberries  and  four  of  raspberries. 

Notes  on  grasses  (jjp.  22,  23).^ — Brief  notes  on  tests  of  Paspalum 
dilatatum^  P.  platycaide  (especially  commended  for  pastures  and  as 
withstanding  drouth),  P.  fuhi-fiorum,.  tall  fescue  {Festvca  elatior)^ 
tall  meadow  oat  grass  {Arrhenafdiernm,  avenaeeu7n),  orchard  grass 
{Dactylis  fjloinerata),  bulfalo  grass  {Buchloe  dactyloides)^  and 
Chloris  rerticdlata.  These  are  in  continuation  of  the  report  on 
experiments  with  53  si^ecies  in  Bulletin  No.  3  of  this  Station. 

Best  varieties  of  fruits  for  the  different  sections  of  Texas,  with 
'notes  from  correspondents  (pp.  23-33). — A  tabulated  record  of  replies 
from  thirty-one  fruit  growers  in  Texas  to  inquiries  regarding  the 
best  varieties  of  grapes,  apples,  pears,  plums,  peaches,  blackberries, 
strawberries,  hedge  plants,  and  trees  for  Avind-breaks,  with  extracts 
from  the  letters  of  these  correspondents.  '^  It  will  be  noticed  that 
very  few  new  varieties  are  recommended,  showing  that  those  who  have 
the  most  experience  prefer  the  old  reliable  varieties,  that  sell  at  the 
lowest  ]:)rices  at  the  nursery.'' 

List  of  fruits  (/rowing  on  the  experimental  grounds  of  the  Station 
(pp.  33-37).— This  includes  63  varieties  of  apples,  27  of  f)ears,  101  of 
peaches,  'oq  of  plums,  12  of  apricots,  4  of  cherries,  2  of  quinces,  10  of 
persimmons,  9  of  figs,  2  of  pomegranates,  5  of  oranges,  2  of  guavas, 
1  of  cassava,  96  of  grapes,  6  of  blackljerries,  5  of  raspberries,  and  88 
of  strawberries. 

List  of  forest  and  shade  trees  in  the  College  arhoretum,  and  of 
shrubs  growing  on  the  campus  (pp.  37-39). — These  include  more  than 
one  hundred  and  fifty  species, 

VERMONT. 

Vermont  State  Agricultural  Experiment  Station. 

Depart iiieiit  of  iiiircrsitij  of  Vrniioiit. 

Locatiou,  Burlington.  Director,  W.  W.  Coolie,  M.  A. 

BULLETIN  No.  36,  JULY,  1889. 

Testing  ^iilk  at  creameries  (pp.  2-8). — The  investigations  of  the 
Station  made  at  creameries  in  Vermont  in  1888  showed  that  in  eleven 
trials  from  5  to  16  pounds,  and  on  the  average  10  pounds,  out  of  every 
100  pounds  of  fat  actually  contained  in  the  milk,  were  left  in  the 
skim-milk  and  buttermilk,  but  that  from  14  to  22,  and  on  the  average 
18  pounds,  of  Avater  and  salt  Avere  added  to  the  90  pounds  of  fat 
obtained  in  the  butter;  so  that  the  amount  of  marketable  butter 
ranged  from  101  to  115  pounds,  and  averaged  108  pounds. 

Short's  method  of  determining  fat  in  milk  was  tried  at  the  Station 
with  fairly  good  results.  It  was  found  desirable,  however,  to  heat 
the  milk  longer  than  the  instructions  given  for  the  use  of  this  method 
prescribed.  Attention  is  called  to  the  necessity  of  being  sure  that  the 
tubes  for  this  method  furnished  by  dealers  are  reliable. 
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At  tlie  creameries  in  this  Slate  the  milk  or  cream  is  paid  for  eitlier 
on  the  basis  of  the  quantity  delivered,  without  regard  to  the  amount 
of  butter  fat  it  contains  or  the  amount  of  butter  made  from  it;  or  by 
the  amount  of  butter  produced.  The  ol)ject  of  Short's  and  other  sim- 
ilar methods  is  to  determine  the  actual  amount  of  fat  in  the  milk  or 
cream  deli\x'ri'd.  and  use  this  as  a  basis  of  payment.  The  methods  of 
calculatiuii'  the  sum  to  be  paid  the  dairynuui  on  this  latter  basis  are 
illustrated  and  tables  gi\en  to  facilitate  calculation^. 

BULLETIN  No.  17,  OCTOBER,  INS!). 

Tp:st  of  oAiuv  cows  at  Vermont  State  Fair,  Septe.aiber  i,  1880, 
W.  W.  CooKK.  M.  A.  (\)\).  ;5-ir)). — This  o-ives  an  account  of  a  com- 
2)etitive  test,  under  direction  of  the  Station,  of  tiie  milk  and  butter 
from  nine  cows  of  three  dilt'erent  breeds,  with  tabular  records  of  the 
results.  There  is  also  a  table  showing  the  results  of  tests  of  milk  of 
six  of  the  same  cows  at  home.  Difficulties  connected  with  the  trans- 
portation of  the  cows  to  tlie  fair  grounds  and  the  liandling  of  the  milk 
there,  as  well  as  the  fact  that  the  cows  did  not  do  as  well  at  the  fair 
as  at  home,  interfered  with  the  success  of  the  trial. 

TIRGIXIA. 

Virginia  Agricultural  and  Mechanical  College  Experiment  Station. 

Di'iiiirtuitiit  of  \'i)'!iinia  Aijririilttinil  and  Mcclnnucdl  CoUrqe. 
Lucation.  Blackslmrji.  Director.  William  15.  Preston. 

BULLETIN  No.  2.  OCTOBER,  188V). 
ExTERniENT    ORCHARD    AND    S.MAEL    FRUrrS,    W.    B.    AlWOOD     (pp.    3- 

1-")). — An  account  of  the  arrangement  of  the  Station's  experimental 
orchard  of  15  acres,  and  a  list  of  varieties  of  fruits  under  culture, 
including  100  varieties  of  apj[)les,  11  of  crab-ai)ples,  4  of  quinces,  32 
of  pears,  43  of  peaches,  33  of  plums,  -1  of  apricots,  5  of  nectarines,  iO 
of  cherries,  and  3  of  Japanese  persinnnons;  23  varieties  of  raspberries, 
14  of  blackberries.  8  of  currants,  .">  of  gooseberries,  50  of  strawberries, 
82  American  and  European  varieties  of  grapes,  and  21  species  of  wild 
gi-apes. 

BULLETIN  No.  a.  NOVEMBER.  ISSO. 

Feei)in(;  Exi'ERniENTs.  D.  ().  NoiRSE.  H.  S.  (pp.  3-10). — In  view 
of  the  present  unprofitableness  of  stock  raising  in  Virginia,  this  Sta- 
lioii  proposes  to  give  cousidcrabic  attention  to  feeding  experiments 
with  steers,  hogs,  and  sheep. 

In  the  ex])eriment  reported  in  (iii--  biillciin  eighteen  steers  froju  the 
Station  herd  were  used.  'J1iey  were  di\i(h'd  into  nine  lots  of  two  ani- 
mals each,  and  each  lot  Avas  fed  a  dill'erent  i-ation.  Tlie  feeding  stuff's, 
which  were  fed  in  A'arioiis  combinations,  were  hay.  corn  meal,  bran, 
cotton-seed  meal,  whole  corn,  silage,  and  roots.  No  analyses  of  the 
18494— No.  0— 05  m 2 
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feeding  stuffs  are  given.  The  feeding  period  Avas  only  five  weeks, 
besides  a  preliminary  period  of  ten  days.  Details  are  given  in  eight 
tables,  the  data  including  weight  of  steers,  total  amount  of  food  and 
of  dry  matter  eaten,  dry  matter  eaten  and  increase  in  weight  per  100 
pounds  of  live  weight,  ratio  of  gain  or  loss  in  live  weight  to  dry 
matter  eaten,  cost  of  feed  for  whole  period  and  per  pound  of  increase 
of  live  weight.  In  summing  up  the  experiuient  it  is  stated  that, 
taking  the  value  of  the  manure  into  accoimt,  the  cost  of  the  feed  was 
about  the  same  for  each  animal ;  the  greatest  increase  was  with  a 
ration  of  a  wide  nutritive  ratio;  the  most  economical  food  was  corn 
meal,  or  whole  corn,  hay,  and  silage:  and  the  cost  per  pound  of 
increase  in  live  a\  eight  varied  from  8  to  29  cents. 

Meteorological  record,  W.  H.  Reynolds  (pp.  II-IC)). — A  tabu- 
lar record  of  daily  observations  of  the  temperature  of  the  air  and  soil, 
barometric  pressure,  dew-points,  and  atmospheric  humidity  during 
July,  August,  and  September,  1889, 

WEST  TIRGIXIA. 

"West  Virginia  Agricultural  Experiment  Station. 

Department  of  West  Virginia  Vnirersitij. 

liOcation.  Morgantown.  Director,  John  A.  flyers.  Ph.  D. 

BULLETIN  No.  0. 

Six  months'  experience  in  running  a  creamery — an  improved 

process    of    handling    CREA3I    AND    CHURNING,    J.    A.    MyERS,    Ph.    D. 

(pp.  142-152). — In  its  efforts  to  promote  the  dairy  interests  of  West 
Virginia  the  Station  has  found  it  necessary  to  work  along  the  follow- 
ing lines:  (1)  to  convince  the  farmers  that  it  would  probably  pay 
them  to  i:)atronize  creameries:  (2)  to  create  a  market  for  West  Vir- 
ginia creamery  butter;  (?))  to  obtain  reasonable  rates  and  facilities 
from  railroads  and  express  companies:  (1)  to  overcome  the  diffi- 
culties incident  to  any  new  commercial  enterprise;  (5)  to  demon- 
strate to  the  farmers  that  it  is  possible  by  a  proper  management  of 
their  cows  to  conduct  a  creamery  through  the  winter  as  well  as 
through  the  summer;  (6)  to  advance  our  knowledge  of  the  chemistry 
of  milk  and  Ijutter,  and  to  improve  upon  the  methods  of  handling 
both  these  products.  The  difficulties  experienced  in  gaining  the  con- 
fidence of  the  farmers,  commission  merchants,  and  customers  are 
described.  The  Station  creamery  has  succeeded  in  securing  a  de- 
mand for  its  products  which  exceeds  its  ability  to  supply,  and 
Avhcreas  when  the  Station  began  this  work,  less  than  tAvo  years  ago, 
there  was  only  one  creamery  in  the  State,  now  there  are  at  least  six. 
The  composition  of  milk  and  butter  is  explained,  and  the  losses  which 
occur  in  handling  butter  and  in  failing  to  separate  all  the  fat  from 
the  milk  are  discussed.  The  figures  o'f  Prof.  C.  W.  Wultf,*  of  the 
Indiana  Station,  on  this  latter  point  are  given  and  commented  on. 

*  See  Dairy  World,  Vol.  VIII,  No.  6,  p.  233. 


323 

l1>o  difference  in  the  butter  yield  from  different  cows  is  also  calcu- 
lated. It  is  shown  that  if  there  is  an  avei'aue  diffei-ence  of  1.25  per 
cent  in  the  fat  in  the  milk  of  two  cows,  each  yieldino-  0,000  pounds  of 
millv  a  year,  there  will  he  a  difference  of  $22.50  a  year  in  the  receipts 
for  the  butter  from  these  cows  when  butter  avera<>-es  ;^)0  cents  a  pound. 
This  calculation  allows  for  a  loss  of  .22  per  cent  of  fat  in  the  butter- 
milk due  to  the  im])erfect  exti'action  of  the  fat  in  clnnninu-.  This  is  a 
much  smaller  loss  than  occurs  in  the  ordinary  handling-  of  milk  at 
farmhouses.  The  Station  attempted  to  save  this  waste  and  at  the 
same  time  improve  the  butter  l)y  churning  sweet  cream,  but  found 
the  loss  of  fat  in  the  buttermilk  under  this  system  as  ordinarily  man- 
aged much  larger  than  when  the  ripened  cream  Avas  churned.  It 
then  occurred  to  the  creamery  man,  Mr.  A.  C.  Magruder,  that  by  run- 
ning the  sweet  buttermilk  through  the  separator  more  of  the  fat 
could  be  secured.  This  method  proved  to  be  very  successful,  only  a 
trace  of  fat  (less  than  .1  ])er  cent)  being  left  in  the  buttermilk,  as 
shown  by  the  lacto-butyrometer,  lactocrite.  and  by  Short's  method. 

r.y  this  process,  it  will  be  seen  that  the  milli  is  skimmed  by  the  separator  until 
the  butter  fat  is  extracted  ahnost  to  within  the  limits  of  chemical  analysis.  The 
(luality  of  the  butter  is  maintained  and  it  is  all  handled  in  the  granulated  condi- 
tion just  iis  if  it  had  been  churned  in  the  usual  way. 

The  milk  at  the  creamery  is  delivered  sweet  every  morning,  and  embraces  the 
evening  and  morning  milkiugs.  When  the  weather  is  sutticiently  warm  to  cause 
the  milk  to  sour,  the  milkings  are  brought  to  the  creamery  in  separate  vessels. 
The  milk  as  delivered  by  the  farmers  is  immediately  run  through  the  separator, 
and  about  one-fifth  thrown  out  as  cream.  The  other  four-fifths  is  taken  home  by 
the  fanners  as  skim  milk.  As  soon  as  we  are  done  separating,  tlie  cream  is 
cooled  to  from  .50  to  o't  degrees  to  remove  the  animal  heat  and  reduce  it  to  the 
proixn-  temperature  for  churning.  It  is  then  put  into  a  Blanehard  revolving 
churn  and  churned  at  from  thirty-eight  to  fortj^  revolutions  to  the  minute  until 
the  butter  graiuilates  in  the  usual  manner,  when  the  churn  is  stopped  and  the 
butt'Tuiilk  is  drawn  ofl"  and  again  run  through  the  separator,  as  mentioned. 

*  *  *  It  remains  to  be  tried  in  other  ei'eameries  and  tested  in  other  labora- 
tories as  to  wlu^tlicr  tlie  process  is  worthy  of  general  acceptation.  With  us  i1 
has  worked  well. 
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r.l']>LEriX  No.  20,  .JULY.  1S8!). 

Xoxious  NEEDS  OF  WiscoNSix,  E.  S.  GoFF  (pp.  3-29). — The  text 
of  the  amended  weed  law  of  this  State,  approved  April  IG,  1889,  is 
given.    The  first  section  reads  as  follows: 

Section  1.  Every  person  and  corporation  shall  destroy  upon  all  lands  which  he 
or  they  shall  own.  occupy,  or  control,  all  weeds  known  as  Canada  thistles 
(Cirsiuin  arL-ciisis),  burdock  {Lainxt  o/ficinalis),  white  or  ox-eye  daisy  (Leiican- 
thcmiim  vuhjarc),  snapdragon  or  toad-tlax  {Linaria  vulf/aris),  cocklebur  (Xan- 
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thiidii  stnnn(iriiiiii) ,  sow-thistle  (Soiiclms  urrciisiK),  sour-dock  and  yellow  dock 
[N inner  ciispi(s),  at  such  time  and  in  such  manner  as  shall  prevent  their  bear- 
ing seed.  Tn  like  manner  shall  he  or  they  also  destroy  any  of  the  above-men- 
tioned weeds  standing  or  growing  as  far  as  the  center  of  the  public  highways, 
lands  or  alleys  adjoining  the  lands  owned  or  controlled  by  him  or  them. 

The  law  ^jrovicles  for  the  appointment  of  eonnnissioners  to  destroy 
the  Aveeds  on  lands  neglected  by  the  owners  and  for  the  addition  of  the 
expenses  involved  to  the  taxes  levied  upon  these  lands,  the  object  being 
to  prevent  the  spread  of  weeds  from  the  lands  of  negligent  owners  to 
those  of  persons  who  carefully  obey  the  law.  The  species  of  weeds 
named  in  the  law  and  six  others  are  described  and  illustrated  in  this 
bulletin,  and  suggestions  made  as  to  the  best  methods  for  their 
eradication. 

BULLETIN  No.  21.  OCTOBEK.  ISSD. 

Co:mparative  valie  of  a\'akm  axd  cold  a\'ater  for  :mjlch  cows  in 
AViNTER,  F.  H.  King  (pp.  ;V30). — The  chief  object  of  the  experiments 
here  reported  was  to  ascertain  whether  it  is  true,  as  many  farmers 
believe,  that  Avarm  Avater  increases  the  yield  of  milk,  and  if  so, 
Avhether  this  increase  affects  the  A^olume  simply  or  the  Aveight  of  the 
solids  contained  to  an  extent  Avhich  Avould  make  it  renunierative  in 
general  practice  to  Avarm  the  Avater  for  coavs. 

Six  COAVS  Avere  i)laced  in  stanchions  side  by  side  in  tAvo  groups  of 
three  each,  and  fed  a  daily  ration  of  .")  pounds  of  bran  mixed  Avith  2 
pounds  of  ground  oats  and  (i  pounds  of  hay,  together  Avith  Avhat  dry 
cut  fodder  they  Avould  eat  up  clean  from  January  "Jl  to  !March  *25. 
During  this  time  the  coavs  in  every  Avay  received  similar  treatment, 
exce2)t  that  Avhen  one  group  of  coavs  received  Avater  at  32°  F.,  the  other 
received  it  at  70°  F.  The  exi)eriu;ent  AAa^  divided  into  three  periods 
of  sixteen  days  each,  liaA'ing  intervals  betAveen  them.  At  the  close  of 
the  first  and  second  periods  the  temj^eratures  of  the  Avater  were 
rcA'ersed  for  each  of  the  coavs  in  order  to  eliminate,  so  far  as  might  b?, 
the  individiuil  diff'erences  of  the  tAVo  groujis. 

Details  are  given  in  a  niunber  of  tables  and  described  at  consider- 
able length.  A  more  complete  record  of  this  experiment  may  be 
found  in  the  sixth  annual  report  of  this  Station  for  1889. 

The  following  summary  of  results  '•'  for  these  six  coavs  Avhile  under 
experiment  *'  is  taken  from  the  bulletin  : 

(1)  While  on  Avarm  Avater  they  gaA'e  on  the  aAerage  1.002  pounds  of 
milk  per  coav  per  day  more  than  Avliile  on  cold  Avatcr,  or  (5.23  per  cent 
of  the  general  aA^erage  daily  yield  of  16.0G  pounds. 

(2)  The}"  drank  on  the  aA^erage,  daily.  Avhile  on  cold  Avater,  63 
pounds,  but  Avhile  on  warm,  73  pounds,  or  10  jiounds  more  per  cow. 

(3)  They  ate  more  Avhile  on  Avarm  Avater  than  Avhile  on  cold,  and 
at  the  rate  of  0.74  pound  of  coi-n  fodder  per  coav  yev  day. 

(4)  An  increase  in  the  amount  of  w^ater  drunk  Avas  coinculent  with 
an  increase  in  the  quantity  of  milk  given,  and  this  Avas  true  irre- 


spectivo  of  wlu'tlicr  the  water  was  wai'iii  or  cold,  an  increase  of  10 
pounds  in  (Mcrv  100  ])()unds  of  Avater  dnnik.  being  acconij^anied  by 
an  increa.M'  of  nearly  1  pound  in  e\'ery  100  ponnds  of  milk  o;iven. 

(."))  The  cows  consumed  solid  food  while  on  warm  Avater  at  the 
rate  of  1.4-1-  jiounds  for  each  i)ound  of  milk  ])roduced,  and  while  on 
cold  water  at  the  I'ate  of  l..")!  i)ounds. 

((■))  An  increase  in  the  amount  of  watei'  drunk,  when  the  temper- 
ature of  the  water  remained  the  same,  was  associated  with  an  increase 
in  the  amount  of  water  in  the  milk  without  a  notable  increase  in 
the  total  solids. 

(7)  An  increase  in  the  tem])erature  of  the  water  drunk,  when  the 
quantity  I'eniained  the  same,  was  associated  with  an  increase  in  the 
total  amount  of  solids  produced. 

(8)  'J'here  was  a  daily  fluctuation  in  the  ])ercenta!L>-e  of  water  in  the 
milk  associated  with  a  fluctuation  in  the  amount  of  water  drunk. 

(J))  Five  cows  manifested  a  strono-  preference  for  water  at  70^  over 
that  of  82°.  but  one  of  the  cows  showed  an  even  stronger  liking  for 
the  iced  water. 

(10)  With  but  one  exception  the  cows,  while  they  ate  less  and 
drank  less  during  the  cold  water  periods,  weighed  more  at  their 
close,  and  with  l)ut  three  exce]:)tions  weighed  less  at  the  close  of  the 
warm  water  ])eriods. 

(11)  With  butter  at  20  cents  per  pound,  skim-milk  at  2.")  cents  j^er 
cwt.,  corn  fodder  at  $5  per  ton,  and  the  cost  of  warming  water  for 
forty  cows  one  hundred  and  twenty  days  at  $15.  the  results  ol)tained 
from  the  cows  in  this  ex])eriment  indicate  that  a  net  gain  of  $-21.30 
Avould  be  realized  on  a  herd  of  forty  cows  averaging  10  pounds  of 
milk  pel-  cow  ]ier  day.  and  at  least  $10  on  a  herd  of  twenty,  and  $5  on 
a  herd  of  ten  cows.  Counting  corn  fodder  at  $10  per  ton,  the  net 
gain  on  a  herd  of  forty  cows  would  still  l)e  $12.48. 
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Southern,  notes  on,  Colo.  Sta 12 

S.  Dak.  Sta 21 

white,  notes  on,  Del.  Sta  — 22 

Cabbage  caterpillar,   European,  notes  on, 

Colo.  Sta 11 

plant-louse,  notes  on,  S.  Dak.  Sta.  21 

plusia,  notes  on,  S.  Dak.  Sta 21 

worms,  notes  on ,  Iowa  Sta 45 

S.  Dak.  Sta 21 

Cabbages,  heading   as  affected    by   trans- 
planting, N.  Y.  Cornell  Sta . . .  283 
seed  from  Puget  Sound,  Ohio 

Sta 294 

varieties,  Minn.  Sta 94 

Ohio  Sta 293 

Cacireiu  semijcifina.  notes  on,  Colo.  Sta 12 

Calilornia,  Agricultural    Experiment   Sta- 
tion of  the  University  of  ... .  10, 189 
physical,  geographical  and  agri- 
cultural features  of.  Cal. Sta . .  10 

Station  bulletins 10, 189 

University  of 10,189 

Calumet  plantation,  Patter.sonville,  La.,  su- 
gar e.xperiments  at 236 

Calves,  dehorning.  Miss.  Sta 233 

entozoic  diseases  of.  Miss.  Sta 233 
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Calves,  feedingexi>eriment  with,  Mich.  Sta.  86 

•  Mi.ss.  Sta  .  233 

Camaroon  corn,  trial  of.  Mich.  Sta 89 

Canada,  agricultural  investigations  in 245 

Canebrake  (Alabanui)  Experiment  Station.  8,187 

Canker  worm,  remedies  for,  Ohio  Sta 138 

Carbohydrates  in  feeding  stuffs,  prices  for, 

Del.  Sta 197 

Carpocapita  pomoneUa,  notes  on,  Colo.  Sta..  10,11 

Del.  Sta...  22 
Carrots,  in  feeding  experiment  with  milch 

cows,  Mass.  State  Sta 223 

varieties,  Mich.  Sta 87 

Nebr.  Sta 2.54 

Carya  tomentom,  analysis  of,  Ga.  Sta 20 

Castcniea  vul</ari!<,  analysis  of,  Ga.  Sta 26 

Castor  pomace,  analyses  and  valuation  of. 

Conn.  State  Sta 17 

cost  of  nitrogen  from.  Conn. 

StateSta 16 

Cattle,  corn  stalk  di.sease  of,  Nebr.  Sta 124 

dairy  test  of  different  breeds,  N.  Y'. 

StateSta 269 

dehorning,  Mi.ss.  Sta 233 

Tex.  Sta 153 

disea.ses  in  Nebraska,  investigations 

of,  Nebr.  Sta 123 

feeding,  notes  on,  Del.  Sta 196 

R.I.  Sta 296 

on     scientific     principles, 

N.  C.  Sta 283 

foods  and  feeding  rations  for.  N.  Y. 

State  Sta 266 

hydrophobia  in,  Nebr.  Sta 125 

lice,  remedy  for.  Iowa  Sta 45 

method  to  determine  age  of.  W.  Va. 

Sta 161 

plague,  etiology  and  nature  of.  Nebr. 

Sta 124 

range,  care  of,  Tex.  Sta 154 

necessity  of  shelter,  Tex.  Sta.  1-54 
Caucasian  prickly  comfrey,  trial  of,  Mich. 

Sta 89 

Cauliflower  .seed,  Puget  Sound,  merits  of, 

Ohio  Sta 294 

varieties,  Ohio  Sta 293 

Vecidomyia  (sp.  ?) ,  notes  on,  N.  J.  Sta 134 

Cecropia  moth,  notes  on,  Minn.  Sta 232 

S.  Dak.  Sta 21 

Cedar  trees,  notes  on,  S.  Dak.  Sta 20 

Central  experimental  farm  of  Canada 245 

Cephits  pygma-iis,  notes  on,  N.  Y.  Cornell 

Sta 277 

Cemmica  piola.  notes  on,  Colo.  Sta 12 

Chaff,  analyses.  Mass.  State  Sta so 

ChaiUiphorus   veyundinis,  notes  on,   Nebr. 

Sta 120 

Charbon,  symptoms  and  treatment.  Miss. 

Sta 101 

ChaiiliodeK  ratitnconiis,  notes  on,  Ohio  Sta..  292 

Cheese,  manufacture  in  Texas,  Tex.  Sta . . .  151 
Chemical  laboratories,  methods  and  record 

of  work 58 

Chemistry,  Division  of.  l'.  S.  D.  .\ 51, 

111,235,240,300,303 
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rage. 
Chemists,  official  agricultural,  convention 

of,  U.  S.  D.  A 237 

Cherries,  protection    from  plum  curculio, 

OhioSta 290 

varieties,  Mich.  Sta 229 

Cherry,  black  wild,  notes  on,  S.  Dak.  Sta  . .  315 

tree  slug,  notes  on,  Ohio  Sta 291 

trees,  notes  on,  S.  Dak.  Sta 20 

Chestnut  trees,   experiments    with,   Mich. 

Sta 229 

notes  on,  Ala.  College  Sta.  4 

S.  Dak.  Sta 20 

wood,  analy.sis  of,  Ga.  Sta 20 

Chinch-bug,  false,  notes  on,  Colo.  Sta 10, 12 

Chloride  of  lime  for  cotton  root  rot,  Tex. 

Sta..- 31S 

Chloris  verticiUata,  notes  on,  Tex.  Sta 320 

Cholera,  hog,  description  and  treatment  of, 

N.  C.  Sta 312 

history,    nature,    and    treat- 
ment, U.  S.  D.  A 103 

Chrysanthemimi  leaf  blight,   remedy  for, 

Mass.  Hatch  Sta 83 

Chrysanthemums,  cross-fertilization  of,  Ind. 

Sta 36 

Chrysopa  fly,  notes  on,  Mich.  Sta 226 

Cliurning,  method  at  West  Virginia  Station, 

W.  Va.  Sta 323 

Churns,  test  of ,  N.  H.  Sta 130 

Cinibex  aincricana,  notes  on,  Minn.  Sta 232 

Nebr.  Sta 120 

Cirsiam  arvense,  Wisconsin  law  concerning, 

Wis.Sta 323 

Cladosporinm  carpiyphilum,  notes  on,  Ind. 

Sta 30 

nicumerhiitm,  notes  on,  Ind. 

Sta 36 

vitiritliiiii,  notes  on,  Tex  Sta.  319 

Click  beetle,  as  a  locust  para.site,  Minn.  Sta .  231 
Climate,  effect  upon  crop  production,  Ind. 

Sta 39 

Clisiocampn  amcricana,  notes  on,  N.  Y.  Cor- 
nell Sta 283 

Clover,  acquisition  of  nitrogen  from  air  by. 

Conn.  Storrs  Sta 194 

analyses  of.  111.  Sta 34 

Vt.  Sta 157 

burr,  field  experiments  with,  Nebr. 

Sta 122 

crimson,  notes  on,  Fla.  Sta 197 

digestibility  of,  111.  Sta 35 

effect  of  ripeness  on  crop.  111.  Sta  ..  34 

experiments  in  ensiling,  Minn.  Sta.  229 

field  experiments  with,  Nebr.  Sta..  121 

for  sandy  soils,  Mich.  Sta 228 

for  stock  feeding,  Del.  Sta 190 

in  feeding  experiments    for   beef, 

N.  Y.  State  Sta 270 

insects,    partial    bibliography     of, 

Ohio  Sta 292 

.lapan,    adaptability   to    Alabama, 

Ala.  College  Sta 183 

field     experiments      with, 

Nebr.  Sta 122 

loss  of  water  in  curing.  111.  Sta 34 
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Clover,  red,  field  experiment  with,  Nebr.Sta.     2.54 

root  borer,  remedies  for,  Ohio  Sta..      138 

roots  and  stubble.  Conn.  Storrs  Sta.        18 

seed  impurities,  notes  on,  Nebr.  Sta.      2.54 

midge,  remedies  for,  Ohio  Sta.      138 

vitality  of.f^Del.  Sta 25 

stem  borer  as  a  j;:''ll  maker,  Ind.  Sta.        41 
sweet,  field  experiments  with,  Nebr. 

Sta 122 

varieties.  La.  State  Sta 69 

white,  field  experiments  \vitli,Nebr. 

Sta 122 

Coal,  analyses  of,  Ala.  College  Sta 4 

bituminous,  analyses  of.  La.  State  Sta.      221 

dust,  analyses  of,  Mass.  State  Sta SO 

Cockle  bur,  Wi.sconsin  law  concerning.  Wis. 

Sta 323 

Codling  moth,  notes  on,  Colo.  Sta 10, 11 

Del.  Sta 22 

treatment  with  London  pur- 
ple, Oreg.  Sta 294 

Co-efficient  of  iiigestion,  explanation  of,  111. 

Sta 34 

Colic  of  horses,  treatise  on,  Ohio  Sta 139 

Colleges,  new,  facts  relating  to .• 248 

Coltops  nUjriccps,  notes  on,  Colo.  Sta 13 

Colorado  .Agricultural  Experiment  Station.  10, 190 
potato  beetle,  notes  on— 

Del.  Sta 22 

Ohio  Sta 138 

S.Dak.  Sta 21 

State  Agricultural  College  of 10, 190 

Station  bulletins  ..; 10,190 

Comf rey,  prickly,  test  of,  Mich.  Sta 89 

Pa.  Sta 143 

Congress,  International  Agricultural,  at  Vi- 
enna       246 

Connecticut — 

Agricultural  Experiment  Station 14, 191 

State  Station  bulletins 14, 191 

Storrs    Agricultural    E.vperiment    Sta- 
tion   18, 192 

Storrs  Agricultural  School 18, 192 

Storrs   Agricultural    Experiment    Sta- 
tion bnlletins 18,192 

L'onotrarhelus  Icurophd'tun,    notes   on,  Colo. 

Sta 13 

HO(iy»/(a/-,  experiments  in  rear- 
ing, Ind.  Sta 41 

notes  on,  Del.  Sta..        22 
remedies  for,  Ohio 

Sta 290 

Convention  of  American  Agricultural  Col- 
leges and  Experiment  Stations,  third  an- 
nual          57 

Copper  sulphate  forai)ple  powdery  mildew, 

U.  S.  D.  A 170 

black  rot  of  grapes, 

Del.  Sta 195 

Copperas,  effect  on  corn,  Ky.  Sta 02 

Coreus  tristis,  notes  on,  Colo.  Sta 10, 11 

Corn-and-cob  meal  in  feedingexperinients— 

Iowa  Sta 210 

Mass.  State  Sta "" 

Tex.  Sta I'i3 
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Corn,  bacterial  disease  of.  111.  Sta 199 

best  time  for  ctittinfr,  Kan.  Sta 47 

Brazilian  Hour,  trial  of,  Mich  i^tu 89 

I'a.  Sta 113 

Cnmaroon,  trial  of,  Mich.  Sta <S9 

chicken,  analyses,  f,  Miss.  Sta "JSS 

composition  of,  ef    -t  of  fertilizers  on, 

Vt.  Sta '-. l'>(i 

cross-fertilization  of,  Minn.  Sta 97 

cultivation  of,  III.  Sta 31,32 

Intl.  Sta 38 

Minn.  .Sta 92 

S.  Dak.  Sta IS 

cultivators  and  plows,  use  of,  Ind. 

Sta 39 

culture  for  dry  sea.sons,  Ind,  Sta 39 

early  maturing  varieties.  111.  Sta 28 

ell'ects  of  pull  ing  off  leaves  for  fod<ler. 

North  La.  Sta 72 

feeding  experiments  with,  Iowa  Sta. .  210 

Mich.  Sta.  85 

Tex.  Sta..  153 

Va.  Sta...  321 

fertilizers  in  relation  to  shrinkage  of, 

Ky.  Sta 62 

field  experiments  with — 

Ala.  Canebrake  Sta 8 

Ala.  College  Sta 3 

Fla.  Sta 198 

111.  Sta 28,32 

Ind.  Sta 37 

Iowa  Sta 211 

Ky.  Sta f)l 

La.  State  Sta 70 

Md.  Sta 75 

Mass.  State  Sta 80 

Minn.  Sta 93 

Mo.  Sta 102 

Nebr.  Sta 254 

N.J. Sta 132 

N .  C.  Sta 284 

,      North  La.  Sta 72 

S.  Dak.  Sta 18 

Vt.  Sta 150 

fodder,  analyses  of,  Conn.  State  Sta. .  15 

in.  Sta 29 

N.  Y.Cornell  Sta.  13(i 

N.  Y.  State  Sta...  2(i7 
digestion   experiment  with. 

Pa.  Sta 29(1 

feeding  experiments  with — 

Iowa  Sta 210 

Kan.  Sta 40 

Mass.  State  Sta 77, 222 

N.  Y.  State  Sta 270 

Mich.  Sta 88 

loss  in  making.  Kan.  Sta 40 

objections  to,  in  Kansas, Kan. 

Sta to 

storage  of.  Mo.  Sta 249 

time  for  cutting.  Kan.  Sta 47 

waste  in  feeding.  Kan.  Sta...  46 

germ,  analyses  of,  N.  V.  Cornell  Sta.  2X2 

germination  test,  N.  Y.  Cornell  Sta. . .  272 

Pa.  Sta 295 

habits  of  root  growth.  .Minn  Sta 91 
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Corn,  improvement     by    cross-fertilization 

and  selection,  Minn.  Sta 97 

Kaffir,  analysis  of,  Pa.  Sta 143 

test  of,  .Mich.  Sta 89 

Nebr.  Sta 122 

Pa.  Sta 143 

late  maturing  varieties,  111.  Sta 28 

nianurial  re<iuirements.  North  La.  Sta  72 

meal,  analysis  of,  N.  H.  Sta 255 

damaged,  analyses  and  valua- 
tion of.  Conn.  State  Sta 17 

in  feeding  experiments — 

Kan.  Sta 216 

.  Mass.  State  Sta 77,223 

N.  Y'.  State  Sta 270 

Va.Sta 321 

iiicdiuni  maturing  varieties,  111.  Sta..  28 

Mercer  Hint,  notes  on,  Minn.  Sta 93 

mule  feeding  experiments  with,  Mi.«s. 

Sta 233 

pig  feeding  experiments  with — 

Ala.  College  Sta 7 

Kan.  Sta 216 

Ky.  Sta 03 

N.  Y.  Cornell  Sta 135 

plant,  analyses  at  different  stages  of 

growth.  Mo.  Sta 2.51 

branching  of.  Minn.  Sta 93 

investigations  of,  N.  Y.  State 

Sta 265 

notes  on,  N.  C.  Sta 286 

planting  at  different  dates — 

111. Sta 29 

Ind.  Sta 38 

Nortli  La.  Sta 72 

planting  at  different  depths,  111.  Sta. .  30 
planting  at  different  distances — 

111.  Sta 30 

Ind.  Sta 38 

North  La.  Sta 72 

■Wis.  Sta 166 

planting  in  hills  vs.  drills.  111.  Sta 31 

pop,  varieties,  Nebr.  Sta 254 

root  growth  of.  111.  Sta 32 

root-pruning  of.  111.  Sta 31 

andhilling,  Minn.  Sta..  92 

root  worm,  notes  on,  Iowa  Sta 44, 45 

Nebr.  Sta 120 

silage,  analyses  of,  Miss  Sta 233 

N.  Y.  State  Sta...  265 
feeding    experiments    with, 

.Mass.  State  Sta 77, 223 

planting  and  harvesting,  N.  Y. 

State  Sta 265 

time  to  harvest,  Minn.  Sta 97 

-N'.Y.  State  Sta  206 

Wis.  Sta 166 

varieties.  III.  Sta 29 

Mich.  Sta 88 

Minn.  Sta 95 

N.  Y'.  State  Sta 265 

Ohio  Sta 140 

Pa.  Sta 143 

Wis.  Sta 165 

smut  of,  Nebr.  Sta... 2.53 

stalk  disease  in  cattle,  Nebr.  Sta 124 
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Corn  stalks,  chemical    composition,   Mich. 

Sta 90 

for  cattle  feeding,  Del.  Sta 1% 

stover  in  feeding  experiments,  Mass. 

State  Sta 77, 223 

study  of  life  history  of,  Mo.  Sta 251 

sweet,  garden  experiments  with.  111. 

Sta 33 

varieties.  111.  Sta 33 

Ind.  Sta 35 

Iowa  Sta 212 

Nebr.  Sta 2.54 

varieties.  111.  Sta 28 

Ind.  Sta 39 

Iowa  Sta 212 

La.  StateSta 69 

Nebr.  Sta 122, 2.54 

North  La.  Sta 72 

Pa.  Sta 143 

worm,  notes  on,  Oreg.  Sta 295 

Cornell  (N.Y.)  Experiment  Station 134,271 

Station  bulletins 134, 271 

Cornus  florida,  analysis  of ,  Ga.  Sta 26 

Cosmopepla  carmfex,  notes  on,  Ind.  Sta 41 

Cotton- 
conditions  required  for  finer  grades  of, 

S.  C.  Sta 314 

fertilizer,  formulas  for,  La.  State  Sta  ...  70 
field  experiments  with — 

Ala.  Canebrake  Sta 187 

Ala.  College  Sta 5 

Ga.  Sta 26 

N.  C.  Sta 284 

North  La.  Sta 71 

hull  ashes,  analyses,  Conn.  State  Sta 15 

Mass.  StateSta....  SO 

N.  Y.Cornell  Sta..  282 
cost  of  potash  from.  Conn. 

StateSta 16 

field  experiments  with,  Ala. 

College  Sta 3 

plant,  development  of,  S.  C.  Sta 313 

relation     of     temperature    and 

moisture  to,  S.  C.  Sta 312 

planting  at  different  distances.  North 

La.  Sta 72 

root  rot,  account  of,  Tex.  Sta 318 

roots,  development  of,  S.  C.  Sta 314 

rust,  inquiry  regarding,  N.  C.  Sta 138 

sea  island,  where  produced,  S.  C.  Sta  . .  314 

seed,  as  feed  for  calves.  Miss.  Sta 233 

fertilizer,  Ala.  College  Sta 3, 184 

boiled,  in  feeding  experiment  for 

beef,  Tex.  Sta 153 

bran,  analyses.  Conn.  State  Sta...  15 

hulls,  analyses.  Ark.  Sta 9 

N.Y.Cornell  Sta.  136,282 

Tenn.  Sta 315 

as  feeding  stuff,  Tenn.  Sta. .  315 
feeding  experiments  with, 

Ark.  Sta 9 

varieties,  Ala.  College  Sta 7 

La.  State  Sta 70 

Nebr.  State  Sta 123 

North  La.  Sta 72 
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Cotton-seed  meal — 

analy.ses  of.  Conn.  State  Sta 15 

Ga.  Sta 198 

Mass.  State  Sta 80 

N.  H.  Sta 255 

N.  Y.  Cornell  Sta 136 

Tenn.  Sta 149, 315 

as  feeding  stuff,  Tenn.  Sta 315 

fertilizer  in  Louisiana,  La.  State  Sta.  221 

for  oats,  Ala.  CanebrakeSta.  187 

Ark.  Sta 189 

potatoes,  Ala. Canebrake 

Sta 188 

wheat.  Ark.  Sta 189 

cost  of  nitrogen  from.  Conn.  State  Sta . .  16 

field  e.xperiments  with,  Ala. College  Sta.  3, 6 

La.  Sugar  Sta...  68 

N.Y'.CornellSta.  283 

N.C.Sta 285 

S.C.Sta 147 

in  feeding  experiment, N.Y. Cornell  Sta.  135 

Tex.  Sta 153 

Va.Sta 321 

trade  value  of,  Tenn.  Sta 149 

Cottonwood  beetle,  notes  on,  Colo.  Sta 12 

trees,  notes  on,  Nebr.  Sta 253 

S.  Dak. Sta...  20,315 

Cow-pea  as  a  fertilizing  crop,  Ga.  Sta 27 

vines,  analysis  of,  Ga.  Sta 198 

Cow-peas,  feeding  experiments  with,  Mass. 

State  Sta 77 

field    experiments    with,    Nebr. 

Sta 222,2.54 

v^irieties,  Md.  Sta 75 

Pa.  Sta 143 

Cows  at  pasture,  effect  of  grain  ration  for, 

N.  Y.  Cornell  Sta 280 

feeding  experiment  with,  Tex.  Sta...  152 

milch,  competitive  test  of,  Yt.  Sta 321 

escutcheon  of,  W.  Va.  Sta 161 

feeding  experiments  with — 

Ala.  College  Sta 7 

Mass.  State  Sta 77, 222 

Minn.  Sta 96 

N.  H.  Sta 255 

N.  Y'.  State  Sta 269 

Ohio  Sta 141 

of  Iowa,  N.  Y.  State  Sta 269 

of  New  York,  N.Y. State  Sta.  268,269 
rations  u.sed  in  New  Y'ork  State 

for,  N.  Y.  State  Sta 267 

selection  of,  W.  Ya.  Sta 161 

test  of  different  breeds — 

N.  J.  Sta 2.58, 260 

N.  \'.  State  Sta 269 

Vt.  Sta 321 

variation  in,  Ma.ss.  State  Sta..  7S 

W.  Va.  Sta 323 

warm  rs.cold  water for.Ind.  Sta  40 

Wis. Sta  324 

milk  mirror  of,  W.  Va.  Sta 161 

spaying  of.  Ark.  Sta 8 

Crambus  exsiccatus.  account  of,  Iowa  Sta 45 

Cranberry,  fungous  diseases  of,  N.  .T.  Sta 263 

gall  fungus,  notes  on.  X.  .T.  Sta  . .  203 
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Cruiibi'rry  insects,  notes  on.  X.  J.  Stii 1:^^ 

moth,  glistening,  X.  .1.  Sta 134 

scalii.  inquiry  concerning.  X.  ,1. 

Stu 2G4 

notes  on,  X.J.  Sta 263 

siian-wonn.  notes  on.  X.  J.  Sta..  134 

tip-worm,  notes  on,  N.  J.  .Sta  ...  134 

vines,  analysis.  Mass.  State  Sta  .  80 
worm,  red-striped,  noteson,  X.  J. 

Sta 134 

Cream ,  basis  of  price  at  Vermont  creameries, 

Vt.  Sta 320 

conditions  affecting  separation  of, 

Wis.  Sta I'll 

cost   of    feed   per  quart   jtrodnced, 

Mass.  State  Sta «1 

ctTeot  of  bacteria   on    ripening  of. 

Conn.  Storrs  Sta 193 

fertilizing  value  of  constituents  of, 

Ma.ss.  State  Sta SI 

growth  of  bacteria  in.  Conn.  Storrs 

Sta 193 

raising,  test  of  systems  of  setting 

milk.  X.  H.  Sta 130 

.separators,  use  of,  in  the  South,  Tex. 

Sta lil 

Creameries  for  Texas,  Tex.  Sta lol 

testing  of  milk  of.  Vt.  Sta 3J0 

Creamery  indu.stry.   adaptability   to  West 

Virginia,  W.  Va.  Sta 160 

plans  for,  Tex.  Sta 151 

record  for  18S7  and  18SS  at  Mass. 

State  Sta 81 

six  months'  experience  with.  W. 

Va.  Sta 322 

Creaming  experiment,  Ala.  College  Sta 184 

W.  Va.  Sta 322 

Crepklodera  mntmeris.  notes  on,  Ind.  Sta ...  41 

Cricket,  snowy  tree,  remedies  for.  Ohio  Sta.  138 

Criorerii<  aspanK/i,  notes  on.  Di'l.  Sta 22 

Cross-fertilization  of  chrysanthemums,  Ind. 

Sta 36 

corn,  Minn.  Sta 97 

squashes,  Mich.  Sta —  89 

Cryplochirtum  icenjn',  as  an  enemy  of  fluted  , 

.scale,  U.  S.  D.  A 301 

Cryptohypnus  hicolor,   var.  laruittris,  Minn. 

Sta 231 

Cucumber  beetle,  remedies  for,  Ohio  Sta  ..  290 
striped,  notes   on,   Iowa 

Sta 4.5 

Cucumbers,  experiments  in  raising,  Fla.  Sta.  198 

spotting  of,  Ind.  Sta 36 

varieties,  Xebr.  Sta : 122, 2.>1 

Cucurbits,  tests  of  seed.s  of.  X.  Y.  Cornell 

Sta 283 

Cultivators,  corn,  tests  of,  Ind.  Sta 3H 

Curculio,  plum, experiments  with,  Ind.  Sta.  41 

insecticides  for,  Mich.  Sta  .  227 

notes  on.  Iowa  Sta 45 

remedies  for,  Ohio  Sta  ...  138,290 

sagittaria,  notes  on,  Ohio  Sta 292 

Currant  borer,  noteson.  Colo.  Sta 10,12 

measuring  worm,  notes  on,  Colo. 

Sta 11 
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Currant  worm,  noteson,  Oliio  Sta 291 

remedies  for,  Ohio  Sta 138 

Currants,  anthracnose  of.  notes  on,  X.  Y. 

Cornell  Sta 2.H3 

Crandall.  notes  on.  X.  Y!  Cornell 

■Sta 283 

varieties,  Mich.  Sta 229 

Citscuta  trifolii,  notes  on,  Colo.  Sta 190 

Del.  Sta 24 

Cut-worms,  notes  on.  Iowa  Sta 45 

Xebr.  Sta 120 

S.  Dak.  Sta 21 

<'i/)iiattip/iiii-ii  jKintjiiiiaria,   notes  on,  X.  J. 

Sta ■ i:« 

Cynipidte,  new  species,  notes  on,  Iowa  Sta.  213 
Cynodon  dnctytov,  adaptability  to  Alabama, 

Ala.  College  Sta 183 

Cynof/losmm  officinale  as  a  host  of  wheat 

ru.st,  Ind.  Sta • 205 

Dacfylis  (jloiiierata.  noteson,  Tenn.  Sta 317 

Tex.  Sta 320 

Dairy  apparatus,  test  of,  X.  H.  Sta 130 

description  of,  Ala.  College  Sta 7 

X.  C.  Sta 286 

products,  analysisof,  Ala.CollegeSta.  7 
record  for  1887  and    1888,   at  Ma.ss. 

State  Sta 81 

Dairying  at  Ontario  experimental  farm 246 

Daisy,  white  or  ox-eye,  Wisconsin  law  con- 
cerning. Wis.  Sta 323 

Vaniltoiiia  eomprcssa,  notes  on,  Tenn.  Sta  . .  317 

■■■picata.  notes  on,  Tenn.  Sta 317 

Deer  park.s.  grasses  of,  Tenn.  St.i 316 

Dehorning,  methodsand  results  of.  Miss.  Sta  233 

of  cattle,  Tex.  Sta 153 

Delaware  College 22, 195 

Experiment  Station 22, 195 

Stati<m  bulletins 22,195 

Dermestes  lar.dariiix.  Mass.  Hatch  Sta 224 

Desk,  recording,  new  form  of.  Iowa  Sta 211 

Des  Lignes  sugar  experiment  station,  ex- 
periments at,  U.  S.  D.  A  .^ 235 

Devon  cows,  dairy  test  of,  Vt.  Sta 321 

steers,  feeding  test  of,  Mich.  Sta  ... .  84 

Dhoura,  field  experiments  with,  Xebr.  Sta  .  2.54 

Diuhrotica  lonyiconus,  notes  on,  Iowa  Sta  . .  44 

Xebr.  Sta..  120 

rittnta.  noteson,  Del.  Sta 22 

remedies  for,  Ohio  Sta . . .  290 

Diffusion  of  sugar-cane  juice,  La.SugarSta.  73 

U.S.  D.  A....  235 

Digest  of  annual  reports  of  Stations  for  1888  1 

Digestibility  of  feeding  stuffs,  X.  C.  Sta  ... .  284 

gra.s.ses  and  clovers,  111.  Sta.  35 

orchard  grass  and  timothy 

compared.  III.  Sta 35 

Digestion,  co-efficient  of.  111.  Sta 34 

co-efficients,  tables  of.  R.  I.  Sta . .  296 
experiments  with    corn  fodder 

and  silage.  Pa.  Sta 296 

Diseases  of  cattle  in  Xebraska,  investiga- 
tions of,  Xebr.  Sta 123 

Dock,  sour  and  yellow,  Wisconsin  law  con- 
cerning. Wis.  Sta 324 
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Dodder,  aceotint  of,  Colo.  Sta 

Del.  Sta 

Dogwood,  aiiiilysis  of,  Ga.  Sta 

Donacki  Kiibtilis,  notes  on,  Ohio  Sta. 
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Vori/phora  dccevilincata,  notes  on,  Del.  Sta.  22 

Drainage  experiments,  Ala.  Canebrake  Sta.  187 

for  alkali  lands.  Cal.Sta.. 1«9 

sugar-eane  land, La. Sugar  Sta.  07 
relation  of  rainfall  to,  Ala.  Cane- 
brake  Sta 8 

tile,  Ala.  Canebrake  Sta 8 

Eau  celeste,  for  black  rot  of  grapes,  Del. 

Sta 196 

Eburia  qitadrineminata,  notes  on,  Ind.  Sta. .  41 
Economic  Ornitholog.v  and    Mammalogy, 

Division  of,  U.  S.  D.  A 51, 60, 108, 112 

Editorial  notes 57, 117, 175, 245, 309 

Egg-plants,  varieties,  Nebr.  Sta 123 

Eight-spotted  forester,  notes  on,  Colo.  Sta. .  11 

Elateridx  spp.,  account  of,  Iowa.  Sta 45 

Eleusine  indica,  adaptability  to  Alabama, 

Ala.  CollegeSta 138 

Elm  aphis,  notes  on,  Colo.  Sta 12 

leaf  caterpillar,  notes  on,  Colo.  Sta 12 

saw-fly,  notes  on,  S.  Dak.  Sta '. .  21 

trees,  notes  on,  S.  Dak.  Sta 20, 315 

Ensilage.     (See  Silage.) 

Entomological    suggestions  and  inquiries, 

N.  .1.  Sta 134 

Entomologist  and  botanist  of  South  Caro- 
lina Station,  report  of 146 

Entomologists,  Association  of  Official  Eco- 
nomic, meeting  of 60 

Entomology,  Division  of,  U.  S.  D.  A..  240,301,303 
EntoiiiiifjKiriinii  inaculatum.  notes  on,  N.  Y. 

Cornell  Sta 283 

Entozoic  diseases  of  sheep  and  calves.  Miss. 

Sta 233 

Epizootic  diseases  among  swine,  U.  S.  D.  A.  107 
Erax  bastardii,  as  a  locust  parasite,  Minn. 

Sta 231 

Ergot,  prevalence  of,  U.  S.  D.  A 170 

Ery!>lplir  (Sphnrotheca)  pannoaa,  remedy  for, 

Mass.  Hatch  Sta 83 

Ert/sipheu-  of  Montana,  notes  on,  U.  S.  D.  A . .  170 
on   phytoptus   distortions,  notes 

on,  U.  S.  D.  A 170 

Erythroneura  spp.,  notes  on,  Colo.  Sta 13 

EucMii'na  luxurimis,  trial  of,  Mich.  Sta 89 

Eudamaii  titi/rinf,  notes  on,  Colo.  Sta 10 

Eudioptff  liyalindtn.  notes  on,  Ga.  Sta 27 

nitidalis,  notes  on,  Ga.  Sta 27 

Eufilcfiia  ribearia,  notes  on,  Colo.  Sta. ..'....  11 
European    cabbage   caterpillar,   notes  on. 

Colo.  Sta 11 

Eurycreon  rantalis,  notes  on,  Colo.  Sta 10,12 

Evergreen  trees,  notes  on,  S.  Dak.  Sta 20, 315 

Evergreens,  varieties,  S.  Dak.  Sta 315 

Fairs,  relation  to  colleges  and  stations 58 

Fall  web-worm,  notes  on,  Minn.  Sta 232 

Farm,  experimental,  of  Ontario 246 

of  Nebraska  Station,  account  of 121 

Rhode  I.sland  Station,  account  of.  146 
practice,  (juestions  relating  to,  N.  ,J. 

Sta 264 
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Farmers'  institutes,  relation  to  colleges  and 

stations .58 

Fat  globules  of  milk,  Ind.  Sta 40 

Fauna,    North    American,   Nos.  1    and    2, 

U.  S.  D.  A 109 

Feeding  experiments — 

alfalfa  in,  Colo.  Sta 190 

at  Ontario  experimental  farm 246 

corn  fodder  in,  Kan.  Sta 46 

cotton-seed  hulls  in.  Ark.  Sta 9 

financial  record  of,  Mass.  State  Sta 78 

for  lean  pork,  N.  Y.  Cornell  Sta 134 

milk,  Ala.  College  Sta '7 

Mass.  State  Sta 17, 222 

,                 Minn.  Sta 96 

Mo.  Sta 250 

N.  H.  Sta 255 

N.  Y.  State  Sta 269, 280 

Ohio  Sta 141 

with  calves,  Mich.  Sta 86 

Miss.  Sta 233 

cows  at  pasture,  N.  Y.  Cornell  Sta.  280 

heifers.  Ark.  Sta 9 

lamb.s,  N.  Y.  Cornell  Sta 273 

pigs,  Ala.  College  Sta 7 

Kan.  Sta 216 

Ky.  Sta 63 

N.  Y.  Cornell  Sta 134 

steers.  Ark.  Sta 9 

Iowa  Sta 210 

Mich.  Sta 84 

Mo.  Sta 250 

Tex.  Sta 1.52 

Va.  Sta 321 

Feeding  for  beef,  profit  in,  Tex.  Sta 154 

grain  to  cows  at  pasture,   N.  Y. 

Cornell  Sta 280 

of  animals  in  North  Carolina,  N.  C. 

Sta 285 

notes  on,  R.  I.  Sta 296 

on  scientific  principles, 

N.  C.  Sta 283 

cattle,  notes  on,  Del.  Sta 196 

rations  used  in  New  York  State — 

editorial  notes  on 247 

statistics  of,  N.  Y.  State  Sta 267 

standards,  tables  of,  K.  Y.  State  Sta  267 

N.  C.  Sta 284 

R.I.  Sta 296 

stuffs,  analyses  of,  Ala.  College  Sta .  7 

Conn.  State  Sta.  15 

Del.  Sta 197 

'  Mass.  State  Sta  .  77 
N.     Y.     Cornell 

Sta 136 

N.  Y.  State  Sta  . .  267 

Tex.  Sta 153 

chemical  control  of,  Del.  Sta  196 

chemistry  of,  N.  C.  Sta 284 

comparative  cost  of  differ- 
ent   combinations,   Mass. 

State  Sta 222 

composition  of,  R.I.  Sta 296 

cotton-seed  hulls  and  meal, 

Tenn.  Sta 315 
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FoodiiiK  stiilTs,  DolinvarL' jiric  usof,  iH'l.Sta.  197 
tletiTininatiou  of  water  in, 

N.  Y.  Cornell  Sta 135 

digestiljility  of.  N.  Y.  State 

■Sta 267 

explanation     of    teelinical 
terms — 

Del.  Sta 191) 

N.  C.  Sta -• 281 

fertilizing  values  of,   R.  I. 

Sta  296 

fo(l<k'r  analy.ies,  Ma.ss.  State 

Sta  79 

grain  vs.  corn  ration.  Mich. 

Sta 85 

inspection  of,  Del.  Sta  . .  .22, 23, 196 
Japanese,  composition  and 

digestibility  of 247 

manurial  value  of,  N.Y.Cor- 
nell Sta 27.'> 

method  of  estimating  fuel 

value  of 269 

methods  of  valuation,  Conn. 

State  Sta 15 

needed  investigation  of 24.S 

value  of  fertilizing  constit- 
uents, Mass.  State  Sta 77 

Fertilizers.    (See  also  Manure,  Bone,  Super- 
phosphates, etc.) — 

analyses  of,  Ala.  College  Sta ■l,7,lsi 

Ark. Sta 9 

Conn.  State  Sta 1-5.  Hi,  17, 191 

Fla.  Sta 25 

Ind.  Sta 37 

Ky.Sta 218 

La.  State  Sta .- 69, 221 

Me.  Sta ' 73 

Ma.ss.  State  Sta 80, 82 

Mich.  Sta '. 226 

N.  J.  Sta 2.56. 258, 259 

X.  C.  Sta 136,138 

Pa.  Sta 145 

Tenn  .Sta 149, 317 

Vt.  Sta 155 

and  fertilizing  materials — 

explanations  of,  N.  H.  Sta 127 

notes  on.  Teun.  Sta li-< 

as  related  to  corn  shrinkage,  Ky.  Sta..  62 
commercial,  variation  in  effects  of,  Ind. 

Sta 40 

vs.  farm  manures,  N.  H.  Sta  128 

home-mixed,  X.  H.  Sta  127 

stable-manure.  Ind.  Sta  39 

cost  of  ingreiiients  of.  Conn.  State  Sta.  Ki 

duties  of  dealers  in,  Conn.  State  Sta 15 

eflfect  on  composition  of  corn,  Ky.  Sta.  62 

Vt.  Sta  .  156 

shrinkage  of  corn.  Ky.  Sta...  62 
field  experiments  with — 

Ala.  Canebrake  Sta 5, 187 

Ala.  College  Sta 3 

Ark.  Sta 188 

Fla.  Sta 198 

Ga.Sta 27 

Ill.Sta 32 
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field  experiments  with — 

Ind.  Sta 35 

Japan 247 

Kan.  Sta 214 

Ky.  Sta 61, 62, 218, 219 

La.  State  Sta 70  . 

La.  Sugar  Sta 65 

Md.  Sta 76 

Mich.  Sta 87 

X.  H.  Sta 127 

X.  J.  Sta 131, 261 

X.  Y.  Cornell  Sta 2.H3 

X.  C.  Sta 284 

Xorth  La.  Sta 71 

Ohio  Sta 288 

S.  C.  Sta 147 

Va.  Sta 158 

iiome-mixed.  advantage  of,  Conn.  State 

Sta....". 16 

analyses  of,  Conn.  State 

Sta 16 

formulas  for,  La.  State  Sta  70 

X.  H.  Sta...  129 

inspection  of,  Fla.  Sta 25 

Mass.  State  Sta 80 

X.  J.  Sta 2.56 

N.  C.  Sta 136 

Pa.  Sta 145 

Japanese,  valuations  and  composition  of  247 
law  regarding,  in  Alabama,  .Via.  College 

Sta 184 

Arkansas,  Ark.  Sta  ...  9 

Indiana,  Ind.  Sta 37 

Kentucky,  Ky.  Sta ....  218 
Louisiana,    La.    State 

Sta 221 

Mas.sachusetts.     Mass. 

State  Sta 79 

Michigan,  Mich.  Sta..  226 
Xorth  Carolina,  X.  C. 

Sta 137 

Pennsylvania.  Pa. Sta.  145 

Tennessee,  Tenn.  Sta  .  149 

roots  of  plants  as.  Conn.  Storrs  Sta 18 

samjiling  of,  .\rk.  Sta 9 

Mass.  State  Sta 79 

statistics  for  Indiana,  Ind.  Sta 37 

Vermont  in  is.xs,  Vt.  Sta  ..  156 

vahiatioii  of.  Ala.  College  Sta 184 

Ark.  Sta 9 

Conn.  State  Sta 17, 191 

Ky.Sta 218 

Mass.  State  Sta 80 

X.J.  Sta -. 2.57 

Pa.  Sta 145 

Vt.Sta 1.55 

Fertilizing  constituents  of  feeding  stuffs, 

Mass.  State  Sta 77 

Fescue,  hard,  field  experiments  with,  Xel)r. 

Sta 121 

meadow,  effect  of  ripeness  on  crop, 

Ill.Sta 34 

field    experiments    with, 

Xebr,  Sta 254. 
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Fescue,  red,  field  experiments  with,  Nebr. 

Sta l-'l 

sheep,field  experiments  with,  Nebr. 

Sta m,254 

tall,  field  experiments  with,  Nebr. 

Sta 121 

Fediiat  elntUir,  notes  on,  Tex.  Sta 320 

Fibers,  textile,  importatiim  of,  U.  S.  D.  A.. 57, 299 
investigations  of,  U.  S.  D.  A. 57, 299 
machinery  for,  U.  S.  D.  A  .  .57,299 

Fibrin  of  milk.  Wis.  Sta 1^2 

Field  experiment.s — 

co-operative,  in  Ontario 246 

with  fertilizers,  N.  C.  Sta. .      284 
in  cntting  corn  and  fodder,  Kan.  Sta. . .        47 
methods  of  planting,  Mass.  State  Sta. . .        80 
Field  experiments  with — 

alfalfa,  Nebr.  Sta 122 

barley,  Mass.  State  Sta *^0 

S.  Dak.  Sta 19 

clovers,  Nebr.  Sta 121 

corn,  Ala.  Canebrake  Sta 8 

Ala.  College  Sta 3 

111.  Sta 28 

Ind.  Sta 37 

Iowa  Sta 21 1 

Md.Sta 7ri 

Mass.  State  Sta 80 

Minn.  Sta 91 

Mo.  Sta 102 

Nebr.  Sta '. 254 

North  La.  Sta 72 

S.  Dak  Sta 18 

cotton,  Ala.  Canebrake  Sta 187 

Ala.  College  Sta 5 

cow-peas,  Nebr.  Sta 122 

fertilizers,  Ala.  Canebrake  Sta 8, 187 

Ala.  College  Sta 3,6 

Ark.  Sta 188 

Fla.  Sta...-. 198 

Ind.  Sta 35,39 

Ky.  Sta 61, 218, 219 

La.  State  Sta 220 

Md.  Sta 75,76 

Mass.  State  Sta 80 

N.  H.  Sta 127 

N.J.  Sta 261 

N.Y.  Cornell  Sta 283 

North  La,  Sta 71 

Ohio  Sta 288 

S.  C.  Sta 148 

Vt.  Sta 156 

Va.  Sta 158 

forage  plants,  Mass.  State  Sta SO 

Nebr.  Sta 121, 254 

grasses.  Mass.  State  Sta 80 

Nebr.  Sta 121,  254 

hemp,  Ky.  Sta 62 

millet,  Nebc  Sta 122 

oats,  111.  Sta 202 

Md.  Sta 75 

Mass.  State  Sta 80 

S.  C.  Sta 146 

S.  Dak.  Sta 19 

pea-nuts,  Ala.  (College  Sta 3 
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Field  experiments  with — 

peas,  Nebr.  Sta 122 

potatoes,  Ala.  Canebrake  Sta 188 

Jnd.  Sta 35 

Mass.  State  Sta 80 

Minn.  Sta 94 

rice,  ill  .Japan 247 

sugar-cane,  Iowa  Sta 44 

La.  Sugar  Sta 63 

sweet  potatoes,  Ala.  College  Sta 3 

turnips,  Ala.  College  Sta 3 

vegetables,  .Japanese,  Ind.  Sta 36 

wheat,  Ind.  Sta 206 

Kan.  Sta 214 

Ohio  Sta 287 

S.  C.  Sta 146 

S.  Dak.  Sta 19 

Fir  trees,  notes  on,  S.  Dak.  Sta 20 

Fire  worm,  notes  on,  N.  .1.  Sta 134 

Fish,  dried,  analyses  of,  N.  J.  Sta 260 

fly,  toothed-horned,  notes  on,  Ohio  Sta  292 

Flax  culture,  report  on,  U.  S.  D.  A 57,299 

.seed,  value  for  feeding  and  manure, 

Minn.  Sta 230 

Flesh  flies  as  locust  parasites,  Minn.  Sta  . . .  232 

Floats,  as  a  fertilizer  for  oats.  Ark.  Sta l'^9 

field  experiments  with — 

Ala.  College  Sta 6 

Ga.  Sta 26 

Floriculture,  experiments  in,  Ind.  Sta 36 

Florida  Agricultural  and  Mechanical  Col- 
lege   25, 197 

Experiment  Station 25,197 

Station  bulletins 25, 197 

Fluted  scale,  report  on  enemies  of,  V.  S. 

D.  A 301 

Fodders.    (See  Feeding  stuffs. ) 

Foliage,  injured  by  arsenites,  Mich.  Sta 227 

Food  adulterations,  account  of,  U.  S.  D.  A. .  237 

Forage  garden  of  Maryland  Station 76 

plants,  field  experiments  with, Nebr. 

Sta 121 

germination  tests  of,  Pa.  Sta .  295 

notes  on,  Ala.  College  Sta. . .  183 

North  La.  Sta 72 

tests  of  seeds  of,  Del.  Sta 23 

trial  of,  Mich.  Sta 89 

varieties.  La.  State  Sta 69 

Pa.  Sta 142 

Forest  tent  caterpillar,  notes  on,  Colo.  Sta. .  12 

tree  insects,  notes  on,  Colo.  Sta 12 

Forestry,  division  of ,  T.  S.  D.  A 108 

experiments  in,  S,  Dnk,  Sta 20, 315 

Forests  of  the  United  States,  relation  to  rail- 
ways, U.  S.  D.  A 110 

Fraxinus  americana,  analysis  of,  Ga.  Sta  ...  26 

Frost,  effects  on  wheat,  Minn.  Sta 99 

Fruit  worm,  notes  on,  N.J.  Sta 134 

Fruits.     (See  Horticulture.) 

Fungi  in  Lancaster  County,  Nebr.,  notes  on, 

Nebr.  Sta 253 

nature  and  action  of,  Nebr.  Sta 2.52 

new,  notes  on,  V.  S.  D.A 169 

of  cotton  root  rot.  Tex.  Sta 318 

Missouri,  U.  S.  D,  A 168 
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riiiiKi  of  peaches  !ui(lciK'iiinb(.M's,  Iml.Stn..  36 

wlieat  nist.Ind.Sta 204 

Minn.Sta 94 

Fiiiigieidcs  and  itiseetieides,  combining  of, 

Oliid  Sta 294 

for  black  rot  of  grapes,  Del.  Sta.  195 

cotton  root  rot,  Tex.  Sta 319 

smut  in  oats,  Kan.  Sta 21G 

Fungous  diseases  of— 

cranberries,  X.  .7 .  Sta 2(13 

jilants,  notes  on.  Conn.  State  Sta 15 

Mass.  Hatch  Sta 22.5 

Garden  experiments  with  sweet  corn.  111. 

Sta 33 

(forage)  of  Maryland  Station 7r> 

of  Louisiana  State  Station 69 

Nebraska  Station 121 

web  worm,  notes  on,  Colo.  Sta 12 

Gas  lime,  field  exjieriments  with,  Ind.  Sta.  39 

Geology  of  soils,  Ga.  Sta 26 

Georgia — 

Agricultural  Experiment  Station 26, 19si 

Experiment  Station,  organization  of...  198 
State  College  of  .\gri(ulture  and  Me- 
chanic .\rts  of  I'ni versity  of 26, 198 

Station  bulletins ^6, 198 

German  agricultural  experiment  stations, 

statistics  of 175 

Germination  of  frosted  grain,  S.  Dak.  Sta..  19 

tests,  Del.  Sta 25 

Md.  Sta 76 

Mo.  Sta 102 

N.  C.  Sta 127,136 

Pa.  Sta 295 

Glen  Cove  starch  feed,  analyses  of.  Conn. 

StateSta 15 

Ghi'OKimriuiii  nerviseqiiiiin,  notes  on,  I'.  S. 

D.  A 169 

rihis,  notes  on,  N.  Y.  Cornell 

Sta 283 

Gluten,  analyses  of.  N.  H.  Sta 2.55 

in  feeding  experiments  for  iinlk,N. 

FT.  Sta 2.55 

meal,  analyses  of.  Conn.  State  Sta. .  15 

La.  State  Sta  ....  221 
in  feeding  experiments,  Mass. 

State  Sta 77, 223 

No.  1  feed,  analyses  of,  Conn.  State 

Sta 15 

Gooseberries,  injuries  to,  by  currant  meas- 
uring worm,  Colo.  Sta 11 

varieties,  Mich.  Sta 229 

Ohio  Sta 287 

Gooseberry  mildew,  treatment  of,  U.  S.  D.  A.  169 

saw-fly,  notes  on,  Del.  Sta 22 

Grain  plant  louse,  notes  on,  Ind.  Sta 41 

Ky.  Sta 219 

Mich.  Sta 91 

Ohio  Sta 291 

r.s-.  corn  for  beef  cattle,  Mich.  Sta 85 

Grama,  field  experiments  with,  Xebr.  Sta..  121 

Grapes,  black  rot  of,  Del.  Sta 195 

Ohio  Sta 294 

U.  .S.  D.  A 168,170 

cultivation  of,  Ala.  Canebrake  Sta..  188 
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Grapes  cultivation  of,  Ala.  College  Sta 5 

fungous  diseases  of,  Tex.  Sta 319 

mildew  of,  Mass.  Hatch  Sta 83 

U.  S.  D.  A 170 

paper  bags  as  a  protection  for,  Ala. 

College  Sta 4 

varieties,  Ala.  Canebrake  Sta 188 

Ala.  College  Sta 4 

Iowa  Sta 213 

Mich.  Sta 229 

Tex.  Sta 319 

Va.  Sta 321 

Grape-vine  disea.ses,  account  of,  U.  S.  D.  A. .  170 
Grape-vines,    prevention    of    root-killing, 

Iowa  Sta 213 

(iraptn  interrogationis,  notes  on,  Colo.  Sta..  12 

[jritgne,  notes  on,  Colo.  Sta 12 

spp.,  notes  on,  Colo.  Sta 10 

Graptodera  foliacfa,  notes  on,  Colo.  Sta 11 

Xebr.  Sta....  120 

(irass,  analyses  of,  .\lii.  College  Sta 183 

111.  Sta 34 

Bermuda,  adaptability  to  Alabama, 

Ala.  College  Sta 183 

blue  stem,  notes  on,U.  S.  D.  A 168 

buffalo,  notes  on,  Tex.  Sta 320 

crow  foot  or  crab,  adaptability  to  Al- 
abama, -Via.  College  Sta 183 

English  blue,  field  experiments  with, 

Xebr.  Sta 121 

perennial  rye.   field   experi- 
ment with,  Nebr.  Sta 2.54 

experiment  stations,  notes  on 168 

fescue,  effect  of  ripeness  on  crop.  111. 

Sta 34 

field  experiments  with,  Nebr. 

Sta 121 

fowl  meadow,  notes  on,  N.  Y.  Cornell 

Sta 282 

herd's,  notes  on,  Tenn.  Sta 317 

Hungarian,  in  feeding  e.xperiments 

for  beef,  X.  Y'.  State  Sta 270 

.Tohnson,     field     experiments     with, 

Xebr.  Sta 121 ,  2,54 

Kentucky  blue — 

effect  of  ripeness  on  crop.  111.  Sta.  34 

field  experiments  with,  Xebr.Sta.  2.54 

notes  on,  X.  Y.  Cornell  Sta 282 

lands,  directions  for  manuring,  .K\i\. 

College  Sta 183 

meadow    fo.xtail,   field    experiments 

with,  Xebr.  Sta 121 

oat,    adaptability    to    Ala- 
bama, Ala.  College  Sta. . .  183 
mountain  oat,  notes  on,  Tenn.  Sta...  317 
orchard,  effect  of  ripenesson  crop,  111. 

Sta 34 

field     e.xperiments     with, 

Xebr.  Sta 2.54 

for  pastures.  111.  Sta 35 

notes  on,  Tenn.  Sta 317 

Tex.  Sta 320 

perennial  rye. field  experiments  with, 

Xebr.  Sta 121 

porcupine,  notes  on,  U.  S.  D.  .\ 168 
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Grass,  prolific  panic  or  sprnutingerab.adapt- 

ability  to  Alabama,  Ala.  College  Sta.  183 
redtop,  field  experiments  with,  Nebr. 

Sta ,. 121, 2.54 

rescue,  field  experiments  with,  Xebr. 

Sta 2,i4 

roots  and  stubble  of.  Conn.  Storrs  Sta.  18 
rough  meadow,  notes  on,  N.  Y.  Cor- 
nell Sta 282 

rough-stalked  meadow,  field  experi- 
ments with.  Xebr.  Sta 254 

seed,  germination  tests  of,  X.  C.  Sta..  286 

impurities  of,  Del.  Sta 23 

vitality  of,  Del.  Sta 2.5 

tall  oat,  adaptability  to  Alabama,  Ala. 

College  Sta 183 

field  experiments  with,  Xebr. 

Sta 121 

notes  on,  Tex.  Sta 320 

Tennessee  or  mountain  oat,  notes  on, 

Tenn.  Sta  317 

Texas,  blue,  notes  on,  Fla.  Sta 197 

La.  State  Sta..  69 
timothy,  efTect  of  ripeness  on  crop.  111. 

Sta 34 

notes  on.  Tenn.  Sta 317 

water,  notes  on,  X.  Y.  Cornell  Sta 2S2 

wild  wheat,  field  experiments  with, 

Nebr.  Sta 121, 2,54 

wire,  notes  on,  X.  Y.  Cornell  Sta 282 

wood  meadow,  notes  on,  N.  Y.  Cor- 
nell Sta 282 

yard,  adaptability  to  Alabama,  Ala. 

College  Sta 183 

Grasses  and  clovers,  varieties.  111.  Sta 34 

composition  of.  111.  sta ,34 

X.  Y.  State  Sta 267 

digestibility  of.  111.  sta 35 

directions  for  collecting  and  pre- 
serving, Ala.  College  Sta 183 

effect  of  ripeness  on  crop,  111.  Sta..  34 
field  experiments  with — 

Mass.  State  Sta 80 

Xebr.  Sta 121, 2.54 

North  La.  Sta 71 

for  pastureand  meadow,  Xebr.  Sta.  2.54 

sandy  soil,  Mich.  Sta 228 

formulas  for  mixtures,  Ala.  College 

Sta 183 

in  feeding  expei'iments  for  beef,  X. 

Y.  State  Sta 270 

Indiana,  description  of,  Ind.  Sta 209 

lo.ss  of  water  in  curing.  111.  Sta 34 

meadow,  notes  on,  N.  Y.  Cornell  Sta.  2.S2 

mountain,  notes  on,  Tenn.  Sta 316 

Muehlenbergs,    field    experiments 

with,  Xebr.  Sta 121, 2.54 

notes  on,  Tex.  Sta 320 

of  Alabama  and  their  cultivation..  183 

prairie  notes  on.  U.  S.  I).  A 168 

varieties  of  La.  State  Sta 69 

Green  striped  worm,  notes  on,  Nebr.  Sta...  120 
Greenhou.'se  walls,  construction  of — 

Mass.  Hatch  Sta 83 

Minn.  Sta 98 


I'age. 
Greenhouses,  remedy  fi)r  mildews  and  in- 
sects in,  Mass.  Hatch  Sta...  83 
steam  cs. hot  waterin  heating, 

Mass.  Hatch  Sta 82, 225 

Guano,  analyses  of,  La.  State  Sta 221 

bat,  analyses  of.  Fla.  Sta 198 

fish,  analyses  of,  N.  J.  Sta 260 

Mona  Island,  analyses,  Mass.  State 

Sta 80 

Guernsey  cows,  in  test  of  dairy  breeds— 

N.  J.  Sta 2.58 

N.  Y.  State  Sta 270 

Gypsum,  analyses  of,  Fla.  Sta 198 

for  cucumber  beetles,  Ohio  Sta. . .  291 

Hackberry  butterfly,  notes  on,  Colo.  Sta...  10 

Ifiematohla  serrata,  notes  on,  N.  J.  Sta 260 

Hsematopinuf:  suis.  treatment  ofr  Iowa  Sta. .  213 

ITaltica  i^triolata.  notes  on,  Colo.  Sta 13 

Harlequin  cabbage-bug,  notes  on,  Ga.  Sta . .  27 
Harpahis   lierbinif/tis,    as    locust    parasite, 

Minn.  Sta 232 

Hatch  ( Mass. )  Experiment  Station 82, 224 

Station  bulletins 82,224 

Hawk  fly  as  a  locust  parasite.  Minn.  Sta 231 

Hay,  analyses  of.  Conn.  State  Sta 15 

,                     Ga.  Sta 198 

Mich.  Sta 90 

Mi.s.s.  Sta 233 

N.  H.Sta 255 

Vt.  Sta 1.57 

digestibility  of.  111.  Sta 35 

effect  of  ripeness  on  crop.  111.  Sta 34 

English,  in  feeding  experiments  with 

milch  cows,  Mass.  State  Sta 223 

lo.ss  of  water  in  curing,  111.  Sta 34 

meadow,   in    feeding,    experiments, 

Mass.  State  Sta 77 

methods  of  making  and  feeding,  Ala. 

College  Sta 183 

presses,  competitive  trials.  Miss.  Sta  .  101 

salt,  analyses,  Mass.  State  Sta 80 

timothy,  in  feeding  experiments,  Iowa 

Sta 210 

Heifers,feedingexperimentswith,  Ark.  Sta.  9 
Helenium  aiitumvale.  poisonous  effects  of. 

Miss.  Sta 233 

Heliothis  armUjvra,  description  and   reme- 
dies, Oregon  Sta 295 

notes  on,  Colo.  Sta 13 

Del.  Sta 22 

Hemlock  trees,  notes  on.  S.  Dak.  Sta 20 

Hemp  culture  in  EuTope,  U.  S.  D.  .\ 299 

United  States 57, 299 

experiments,  Ky .  Sta 62 

Hereford  steers,  feeding  experiments  with, 

Mich.  Sta 84 

Hcterodera.  distribution  of  the  genus.  .\la. 

College  Sta 186 

radidcoki,  Ala.  College  Sta. . .  I.s5, 186 

srhachtii.  Ala.  College  Sta 186 

Hickory,  black,  analy.sis  of,  Ga.  Sta 26 

tree.s,  notes  on,  S.  Dak.  Sta 20 

Hippodamia  IS-ptinctnta,  notes  on,  Ohio  Sta.  292 
Hog  cholera,  Ijacteriological  investigations 

of,  U.S.  D.  A 105 
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Hog  chokT!).  ciiusntioii  orctiolngy.r.S.D.A.       103 
tlescriptiDii  and  treatment  of, 

X.C.  Sta 31J 

(liaKiiosis  by  means  of  inocii- 

laii(m.  r.  S.  D.  A 101 

effects  of  disinfectants  on  vi- 
ms of,  I'.  S.  D.  A lOo 

history,  natnre,and  treatment 

of,  r.  S.  I).  A 108 

liow  swine  become  infected. 

V.  S.  I).  A 10.') 

introduction  and  spread  iu  the 

United  .'States.  U.  S.  D.  A  . . .      103 
ontbreak  near  city  of  Wash- 
ington in  1887,  U.  S.  D.  A  . ..      103 

preventicm  of.  V.  S.  D.  A lOli 

relation  to  public  health,  V.  S. 

D.  A 10.T 

symptoms   and    post-mortem 

appearance,  V.  S.  I).  A 103 

treatment.  V.  S.  M.  A lOti 

louse,  remedy  for,  Iowa  sta 213 

Holderness,  American,   cattle,  in    test   of 

breeds,  N.  Y.  .State  Sta 270 

Hdlsiein-Kriesinn  cuttle,  in  test  of  breeds, 

.\".  Y.  State  Sta 270 

cows,  test  of,  N.  .1.  Sta. . .  2.i8 
Hominy  chops,  analyses  of.  Conn.  State  Sta.  1.5 
Hopper,  green  apple-leaf,  notes  on,  Ohio  Sta.      291 

rose-leaf,  notes  on,  Ohio  Sta 291 

Horn  fly,  notes  on,  N.  .1.  Sta 260, 2ti4 

Horses,  treatise  on  colic  of,  Ohio  Sta 139 

Horticulture  at  Ala.  Canebrake  Sta iss 

Ala.  College  Sta 3, 184 

Ark.Sta.. 188 

Colo.  Sta 13 

Ind.  Sta 3.T 

Md.  Sta 7.5 

Mass.  Hatch  Sta 82, 22.5 

Mich.  Sta 69, 228 

Minn.  Sta 94 

Nebr.  Sta  122, 2-54 

N.J.  Sta 261 

X.  Y.  Cornell  Sta 276, 283 

North  La.  Sta 71 

Ohio  Sta 2S7,293 

OutarioExperimentalFarm      246 

Oreg.  Sta 142 

Pa.  Sta 295 

R.  I.  Sta 297 

Tenn.  Stq, 317 

Te.\.  Sta 319 

Va.  Sta 321 

cooperative  work  of  stations 

in ,58 

Hydrophobia  in  cattle.  Nebr.  Sta 125 

Jli/pliaiitriii  runeu.  account  of,  Minn.  Sta...      232 
Hiipiixijioii,  synopsis  of  American  species. 

I'.  S.  I).  A 169 

Iirri/ii  pinvhnsi.  natural  enemies  in  .Austra- 
lia and  Ciilifornia.  C  S.  D.  A 301 

Illinois,  Agricultural  E.xperinient  Station  of 

I'niversity  of 2S,  199 

Station  bulletins 28, 199 

University  of  2S,  199 
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Imported  cabbage  butterfly — 

notes  on,  (ia.  Sta 26 

S.  Dak.  Sta 21 

Imported  currant  borer,  remedies  for,  t)hio 

Sta 138 

Indiana  Agricultural  Experiment  Station.  35,204 

Station  bulletins 35, 204 

Inoculation  for  prevention  of  hog  cholera, 

U.  S.  D.  A  107 

in  diagnosis  of   hog   cholera, 

U.  S.  D.  A  104 

Insecticides.    (See  also  Arsenites,  London 
Purple,  and  Paris  Green.) 
coml)ination  of,  with   fungi- 
cides, Ohio  Sta 294 

experiments  witli,  Oreg.  Sta.  294 

for  cabbage  worms,  Colo.  Sta .  12 

codling  moth,  Colo.  Sta  ..  11 

Iowa  Sta . .  213 

cucumber  beetle, Ohio  Sta.  291 

eight  -  s])otted        forester, 

Colo.  Sta 11 

fal.se  chinch  bug.Colo.  Sta.  12 

garden  web- worm. Cclc  Sta.  12 

plant  louse,  Iowa  Sta 45 

plum  curculio,  Mich.  Sta.  227 

Ohio  Sta  . .  290 

potato  beetle,  Ohio  Sta . . .  292 

kerosene  emulsion,  .\rk.  Sta.  9 

Colo.  Sta.  11 

Oreg.Sta.  294 

notes  on.  Colo.  Sta 10 

N.C.Sta 138 

Oreg.  Sta 142,295 

S.  Dak.  Sta 21 

potato-water,  Iowa  Sta 45 

InsectsafTecting  clover,  partial  bibliograi>hy 

of,  Ohio  Sta 292 

poplars  and  willows.  Minn. 

Sta 232 

collecting  of.  Ala.  College  Sta 184 

Del.  Sta 21 

Ohio  Sta 138 

cranberry,  investigation  of.N.  J.Sta.  134 
injuriou.s,  identificntion  and  exter- 
mination of,  Del.  Sta. . .  22 
ofl888,noteson.Nebr.Sta.  120 
parasitic,  for  fluted  scale,  U.S.  D.  A.  301 
Irrigation,  notes  on  waters  for.  Colo.  Sta...  191 
subterranean,    exi)eriment    in. 

Nebr.  Sta 121 

low'a  Agricultural  Experiment  Station  ...  42,209 
State  College  of  Agriculture  and  Me- 
chanic Arts 42, 209 

Station  bulletins 42, 209 

.Japan,  Imperial  College  of  .Vgriculture  ami 

Dendrology  247 

.Japanese  vegetables,  varieties.  Ind.  Sta 36 

.Jersey  cattle — 

dairy  test  of.  N.  .1.  Sta 2.58 

Vt.  Sta 321 

feeding  test  of,  Mich.  Sta 84 

N.Y.  State  Sta 270 

Jolm.son  grass;  field  tests  of,  Nebr.  Sta 121,2.54 

■Journal  of  Mycology,  Vol.  V,  U.  S.  D.  A 169 
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.l/iiihuis  aiym.  notes  on.  Ala.  College  .■?ta  ...  4 

.Jute  culture  in  the  United  States -57, 299 

Kaffir  corn,  field  experiments  with,  Xebr. 

Sta r22,25-J 

test  of,  Mich  Sta 89 

Kainit,  as  fertilizer  for  cotton,  N.  C.  Sta 285 

oat.s,  Ark.  Sta 189 

potatoes,  Ala.  Cane- 
brake  Sta 188 

wheat,  Va.  Sta 158 

field  experiments  with,  Ala.  College 

Sta 3 

Ga.  Sta 26 

N.J.  Sta....  132 

S.  C.  Sta....  147 
manurial  value  as  compared  with 

phosphates,  Ga.  Sta 26 

Kale,  variety  tests,  Mich.  Sta 89 

Kansas  Experiment  Station 46, 214 

State  Agricultural  College 46, 214 

Station  bulletins 46, 214 

KentuckyAgriculturai  and  Mechanical  Col- 
lege   61, 218 

blue-grass,  effects  of  ripeness  on 

crop.  111.  Sta 34 

Experiment  Station 61, 218 

Station  bulletins 61, 218 

Kerosene  as  an  insecticide,  Ark.  Sta 9 

emulsion  as  insecticide,  Colo.  Sta.  11 
for  cabbage  worms,  Colo. 

Sta 12 

falsechinch  bug,  Colo. 

Sta 12 

woolly  aphis,  Oregon 

Sta 294 

k'otkria  cristata,  notes  on,  U.  S.  D.  A 168 

Koji,  composition  and  properties  of 247 

Lady-bird,  aquatic,  notes  on,  Ohio  Sta 292 

beetle,  notes  on,  Mich  Sta 226 

20-spotted,  notes  on,  Ohio  Sta. . .  292 
Lambs,  feeding  experiments  with,  JJ.  Y. 

Cornell  Sta •. 273 

1.(111(111  via  mozardi  as  a  gall-maker,  Ind.  Sta.  41 
Lajijxi  ufficinalis,  Wisconsin  law  concerning. 

Wis.  Sta 323 

Larch,  European,  notes  on,  S.  Dak.  Sta 315 

trees,  notes  on,  S.  Dak.  Sta 20 

Larder  or  bacon    beetle,   notes  on,   Ma.ss. 

Hatch.  Sta 224 

Leaf-roller  of  grapes,  injuries  by,  Tex.  Sta.  319 

Leaf-rcjlling  caterpillar,  notes  on,  Colo.  Sta.  12 

Leaf  spot  of  grapes,  notes  on,  Tex.  Sta 319 

Lean  meat  in  mature  animals,  experiment 

in  production  of,  N.  Y.  Cornell  Sta 134 

Legumes — 

acquisition  of  nitrogen  by.  Conn.  Storrs 

Sta 194 

field  experiments  with.  Mass.  State  Sta.  SO 

Kebr.  Sta 122 

l.cma  tritineata,  notes  on,  Colo.  Sta 13 

I.(pU)Coris  trivittatus,  notes  on,  Nebr.  Sta  . . .  120 
Lcspedeza  striata,  adaptability  to  Alabama, 

Ala.  College  Sta 183 

Lettuce,  growing  under  glass,Mass.  Hatch 

Hta 83 
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Lettuce  mildew, remedy  for,  Mass.Hatch  Sta.  83 

Leucania  uniptinrta,  notes  on,  Nebr.  Sta 120 

Leucanthe III  am  vidyare,  Wisconsin  law  con- 
cerning, Wis.  Sta 323 

Lime,  chloride  of,  for  cotton-root  rot,  Tex. 

Sta 319 

field  experiments  with,  Ala.  College 

Sta 3,6 

gas,  field  experiments  with,  Ind.  Sta.  39 

Limestone,  analyses  of,  La.  State  Sta 221 

Lina  hipimnica,  account  of,  Minn.  Sta 232 

i<€rlpta,  account  of.  Minn.  Sta 232 

treiiiidif,  account  of,  Minn.  Sta 232 

Linaria  vidgaris,  Wisconsin  law  concerning, 

Wis.  Sta 323 

Linseed  meal,  analyses  of,  Conn.  State  Sta. .  15 

Mass.  State  Sta..  80 
in  feeding  experiments,  N.  Y. 

State  Sta 270 

refuse,  analysis  of,  Mass.  State 

Sta  80 

Listing  wheat,  experiments  in,  Kan.  Sta...  215 

Lidronotus  latiusculug,  notes  on,  Ohio  Sta..  292 
Live  stock.     (See  also  Cattle,  Cows,  etc.) 

at  Alabama  College  Station 7 

Nebraska  Station 221 

feeding  of,  in  North  Carolina, 

N.  C.  Sta 285 

Linis  concavu.'<,  notes  on,  Ohio  Sta 291 

Locust,  Rocky  Mountain— 

in  Otter  Tail  County,  Minn.  Sta 230 

methods  for  killing,  Minn.  Sta 231 

Locust  trees,  notes  on,  S.  Dak.  Sta 20 

London  purple,  elTects  on  foliage,  Mich.  Sta.  227 

for  codling  moth,  Colo.  Sta. .  11 

Ky.Sta  ...  63 

Oregon  Sta  294 

plum  curculio,  Ohio  Sta.  290 

Long-leaved  pine,  analysis  of,  Ga.  Sta 27 

Louisiana  Experiment  Stations 63, 220 

State  Station,  Keport  for  1888. .. .  69 

Station  bulletins (i3, 220 

University  and  Agricultural  and 

Mechanical  College 63, 220 

Lucern.     (See  Alfalfa.) 

Lupine,  acquisition  of  nitrogen  by,  Conn. 

Storrs  Sta 194 

field  experiment  with,  Nebr.  Sta. .  122 

yellow,  trial  of,  Mich.  Sta 89 

Lyiitis  pi-(dcii!<ii<.  account  of,  Ark.  Sta 9 

Lysimeter  at  Nebraska  Station 121 

Li/ttd  ciiicrea,  notes  on,  Colo.  Sta 13 

Magnolia  yrandiflora,  analysis  of,  Ga.  Sta. . .  27 
Macrodactylussubspiiwsus,  noteson,T>ti\.Stii.  22 
Maine  State  College  Experiment  Station ...  73 
of  Agriculture  and  Me- 
chanic Arts 73 

Station  bulletins 73 

Maize.     (See  Corn.) 

yellow  millo,  field  experiments  with, 

Nebr.  Sta 2.54 

Malt  sprouts,  analyses  of,  Coini.  State  Sta. .  15 
N.Y.Cornell  Sta.  282 
Mammals,  description  of  new  North  Ameri- 
can, U.  S.  D.  A 109 
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Maiigol-wurzels,   t'fTeots  of    ferliliziTs    on, 

Mich.Sta .S7 

germination  tests  of,  Pa. 

Sta 295 

varieties,  Mich.  Sta 87 

Maiiitiiliii.  exiHTiiiiciital  farm  of 245 

.Manure,  farm — 

ammonia  lost  in  drying,  N.  C.  Sta 138 

analyses  of,  Tenn.  Sta 1-49 

field  experiments  witl].  111.  Sta 33 

Inil.  Sta 39 

from    feedinir    cotton-seed     Inills   and 

meal,  Tenn.  Sta 315 

loss    by    leaching    and     fermentation. 

N.  Y.  Cornell  Sta 279 

methods  of  apx)lieation,  X.  H.  Sta 127 

sources  of,  Minn.  Sta 229 

value   from    different    feeding    stuffs, 

Mass.  State  Sta 2-'2 

i's.  commercial  fertilizers — 

Ind.  Sta 39 

Ky.  Sta C2 

N.  H.  Sta 128 

Mai>le.  red,  analysis  of,  tia.  Sta 26 

trees,  notes  on,  S.  Dak.  Sta 20 

.Marl,  analyses,  Ala.  College  Sta 184 

Fla.Sta 25 

La.  State  Sta 221 

Tenn.  Sta 149 

Marsh  hay,  analysis  of,  MJch.  Sta 90 

.Maryland  .Agricultural  College 74, 222 

E.xperiment  Station 74, 222 

Station  bulletins 74, 222 

Ma.ssachusetts  .Agricultural  College 82, 224 

Hatch  E.vperiment  Station.  82,224 

Station  bulletins 82,224 

State  Experiment  Station..  77,222 

'      Station  bulletins 77, 222 

Meadow  fescue,  effect  of  ripeness  on  crop, 

111.  Sta 34 

foxtail,    field    experiments   with, 

Nebr.  Sta 121 

Meat  inspectors,  school  for,  Minn.  Sta 229 

Mdilotits    alba,  experiments    with,    Mass. 

State  Sta SO 

Melon,  orange,  notes  on,  N.  Y.  Cornell  Sta.      283 

rast,  treatment  of,  U.  S.  D.  A 168 

worm,  notes  on,  Ga.  Sta 27 

Meteorology,  Ala.  College  Sta 4, 7 

Ga.  Sta 27 

Ind.  Sta 207 

La.  State  Sta 69 

Md.  Sta 75 

Mass.  Hatch  Sta 225 

Mass.  State  Sta 77, 80, 222 

Mich.  Sta 84 

Mo.  Sta 102 

Nebr.  Sta 121, 123 

Nev.  Sta 127, 2.55 

R.  I.  Sta 298 

S.  C.  Sta 312 

Va.  .Sta 322 

-Mice.  North  .American  pocket,  revision  of, 

r.  S.  D.  A 109 

.Michigan  Agricultural  College 84,226 
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Michigan  Kxpcrinicnt  Station 84,226 

Station  bulletins 84,226 

Middlings,  analysis  of,  N.  H.  Sta 255 

in  feeding  experiments  for  milk, 

N.  H.Sta 2.55 

rye,  in  feeding  experiments  for 

milk,  Mass.  State  Sta 223 

wheat,  in  feeding  experiments 

for  beef,  N.  Y.  State  Sta 270 

Mildew,  appli'  jxiwdery,  treatment  of,  U.  S. 

D.  A 170 

downy,  of  grapes — 

notes  on,  Tex.  Sta 319 

treatment  of,  U.  S.  D.  A 170 

in  greenhouses,  remedy  for,  Mas.s. 

Hatch  Sta 83 

powdery,  of  grapes — 

«otes  on,  Tex.  Sta 319 

r.  S.  I).  A 170 

Milk,  analyses  of.  Mass.  State  Sta 77 

N.J.  Sta 2.58,260 

N.  Y.  Cornell  sta 281 

and  its  products,  bacteria  in.  Conn. 

Storrs  Sta 192 

bacteria  in,  Wis.  Sta 164 

■  basis  of  price  at  Vermont  creameries, 

Vt.  Sta 321 

chemical  composition  of.  Wis.  Sta 161 

composition  of  first  half  and  last  half 

of  milking.s,  Ind.  Sta 40 

economy  in  {)r(iduction,  Mass.  StMte 

Sta 223 

effect  of  climate.  N.  Y.  Cornell  Sta. . .  281 

heating,  N.  Y.  Cornell  Sta. . .  135 
temperature — 

Conn.  Storrs  Sta 192 

Wis.  Sta 1(13 

warm  water  for  cows — 

Ind.  Sta 40 

Wis.  Sta 324 

feeding  experiments  for — 

Mass.  State  Sta 77 

N.  H.  Sta 2.55 

N.  Y.  State  Sta 269 

OhioSta 141 

ferments  in.  Wis.  Sta..: 164 

fibrin  of.  Wis.  Sta 162 

from  cows  of  different  breeds— 

N.  .1.  Sta 2.58, 260 

N.  Y.  State  Sta 268 

Vt.  Sta S21 

loss  of  butter  in  churning,   W.   Va. 

Sta 323 

microscopical  examination   of,  Ind. 

Sta 40 

mirror  of  cows,  W.  Va.  Sta 101 

production,  experiments  in,  Ind.  Sta.  40 
required  per  space  of  cream,  Mass. 

State  Sta 81 

secretion,  studies  in,  Ind.  Sta 41 

setting  andchurning,  methods  of,  Ala. 

College  Sta 184 

methodsof,  N.  H.Sta 130 

r.---. creaming  with  the  De  Laval 

separator,  Ala.  College  Sta. .  184 
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Milk  tests  at  creameries.  Vt.  Strt 320 

Milkings.  fat  globules  of  first  half  and  last 

half,  Ind.  Sta 40 

Millet,  field  experiments  with,  Nebr.  Sta. 122, 254 
Texas,  adaptability  to  Alabama,  Ala. 

College  Sta 183 

varieties,  Iowa  Sta 212 

Millo  maize,  field  experiments  with,  Xebr. 

Sta 122 

Minne.sota  Experiment  Station 91,229 

Station  bulletins 91,229 

University  of 91, 229 

Miso,  manufacture  and  composition  of 247 

Mississippi  Experiment  Station 101, 233 

State  Agricultural  College 101,233 

Station  bulletins 101,233 

Missouri  Agricultural  College 101, 249 

Experiment  Station 101,249 

Station  bulletins 101, 249 

Mite,  red,  as  a  locust  para-site,  Minn.  Sta..  231 
Moisture,  relation  to  cotton  plant.  S.  C.  Sta.  313 
Moth,  clothes,  notes  on.  Mass.  Hatch  Sta  ..  224 
Mountain  meadows,  grasses  of,  Tenn.  Sta..      316 

Muck,  analysis  of.  Fla.  Sta 25, 198 

general  characteristics  of,  Fla. Sta..      198 
Muc.or,  relation  to  root  rot  of  cotton,  Tex. 

Sta 319 

Mucronoporug,  notes  on,  U.  S.  D.  .\ 169 

Mud  crab,  analyses  of,  Mass.  State  Sta 80 

Muehlenberg    grasses,    field    experiments 

with,  Nebr.  Sta 121 

Mulberries,  varieties,  Mich.  Sta 229 

Mules,  diseases  of,  Miss.  Sta 101 

food  for,  Mi.'^s.  Sta 233 

Musk-melons,  varieties,  Nebr.  Sta 254 

Mu.stard,  white,  tests  of ,  Pa.  Sta 143 

Mycoderma  viiii  in  silage.  111.  Sta 201 

Mycology,  department  of.  Conn.  State  Sta.        15 
.Journal  of.  Vol.  V,  L'.  S.  D.  A  . . .      169 

Nebraska  Experiment  Station 120, 262 

Industrial  College  of  the    Uni- 
versity of 120, 252 

Station  bulletins 120, 252 

Nematode,  as  cause  of   a    potato    disease, 

Tenn.  Sta 150 

root-gall,  life  hi-itory  and  meta- 
morphosesof,  Ala. College  Sta.      185 

Nrnutfiis  rfntralis.  notes  on,  Minn.  Sta 232 

7'r)ifrtcoi<us,  notes  on,  Del.  Sta 22 

Ohio  Sta 291 

Nevada  Agricultural  Experiment  Station. 127, 255 

State  University 127, 255 

Station  bulletins 127,255 

New  Hampshire  College  of  Agriculture  and 

the  Mechanic  Arts 127,255 

Experiment  Station 127,  ?55 

Station  bulletins 127, 2-55 

New  Jersey  State  and  College  Agricultural 

Experiment  Stations 130,256 

Station  bulletins 130, 256 

New  Mexico  Agricultural  College 248 

E.xperiment  Station 248 

New  York  Cornell  Experiment  Station  ...134,271 

Station  bulletins 134,271 

University 134, 271 


Page. 

New  York  State  Experiment  Station 265 

Station  bulletins 265 

Night-soil,  as  a  manure  in  Japan 247 

Nitrate  of  soda — 

analyses  of.  Conn.  State  Sta 15 

as  fertilizer  for  corn.  111.  Sta 33 

Vt.  .Sta 156 

oats.  Ark.  Sta 189 

potatoes.  Ky.  Sta 219 

wheat,  Va.  Sta 158 

cost  of  nitrogen  from.  Conn.  State  Sta  .  16 

field  experiments  with,  N.J.  Sta 132 

S.  C.  Sta 147 

Nitrogen  as  fertilizer  for  wheat,  Ohio  Sta..  289 
atmospheric,  as  plant  food,  Conn. 

Storrs  Sta 194 

determination  of,  N.Y.Cornell  Sta.  136 
free  extract  in  corn  fodder.  111. 

Sta 29 

hay  products,  111. 

Sta 34 

in  feeding  stuffs.  Conn.  State  Sta.  14 

Mass.  State  Sta.  77 
fertilizers — 

cost  of.  Conn.  State  Sta 16 

N.  J.  Sta 2.5S 

for  cotton.  Ala.  College  Sta.  5. 6 
sugar-cane,    La.    Sugar 

Sta 67 

valuation  of,  N.  J.  Sta 131 

field  experiments  with  fertili-  . 

zers,  S.  C.Sta 147 

hay  products.  111.  Sta 34 

relation    of  amounts   in   fertili- 
zers and  in  crop.  Ky.  Sta 62 

XuctuidR'  spp.,  account  of.  Iowa  Sta 45 

North  American  Fauna,  Nos.  i  and  2,  U.  S. 

D.  A 109 

North  Carolina   .\gricultural    Experiment 

Station ". 136, 283 

Station  bulletins 136, 283 

North  Dakota  Agricultural  College 248 

Experiment  Station 248 

North  Louisiana  Station,  Annual  Report  of,  70 

bulletin 70 

Xotonecta  undulata,  notes  on,  Ohio  Sta 292 

Nova  Scotia,  experimental  farm  of 245 

yummularia,    synopsis   of    American    spe- 
cies of,  U.  S.  D.  A 169 

Nutritive  ratio,  explanation  of,  111.  Sta 34 

value    of    feeding    stuffs,    Mass. 

State  Sta 223 

Ni/sius  angustatiis.  notes  on,  Colo.  Sta 10 

Oak  leaves,  analyse.s,  Mass.  State  Sta 80 

post,  analysis  of,  Ga.  Sta 26 

red,  analysis  of,  Ga.  Sta 26 

trees,  notes  on,  S.  Dak.  Sta 20 

white,  analysis  of,  Ga.  Sta 26 

notes  on,  S.  Dak.  Sta 315 

Oat  bran,  analysis  of.  Conn.  State  Sta 15 

grass,  tall,  field  experiments  with,  Nebr. 

Sta 121 

tall  meadow,  notes  on,  Tex.  Sta..  320 

middlings,  analysis  of.  Conn.  State  Sta.  15 

Oats,  analyses  of.  Conn.  State  Sta 15 


349 


I'lige. 
Oats,  tiol<lfXi>i' riliK-nt-i  with.  Alii.CaiR'liriiku 

Sta 187 

Coiiii.StorrsSta.  1".M 

Ill.stn 2l)J 

Md.  Sta 75 

Mass.  State  Sta.  SO 

S.  C.  Sta lie. 

S.  Dak.  Sta 19 

freniiiiiiitiMii  of  frosted,  S.  Dak.  Sta 19 

tests  of.  I'a.  Sta 295 

in   feeding  experiments,  Mass.  State 

Sta 77 

salt  as  fertilizer  for,  Kan.  Sta 215 

smnt  of,  Inrt.  Sta 207 

Kan.  Sta 21(5 

Xebr.  Sta -•  252 

varieties,  Ark.  Sta 189 

111.  Sta 203 

Iowa  Sta 210 

La.  State  Sta (19 

Md.Sta 75 

Mich.  Sta 87 

.  Nebr.  Sta 122, 123, 254 

Pa.  Sta 112,143 

S.  C.  Sta 148 

Ocnrria  disimr,  description  and  remedies, 

Mas.s.  Hatch  Sta 225 

Office  of  Experiment  Stations,  [mhlications 

of 2 

Ohio  Agricultural  Experiment  Station 138,287 

Station  bulletins 138, 287 

Station,  eighth  annual  report  of 294 

Oil-cake,  value  for  feeding  and  manure, 

Minn.  Sta 230 

Okra,  varieties,  Xebr.  Sta 254 

Ongarth's  liquid  tree  protector,  Colo.  Sta. . .  11, 12 

Onions,  mold  of.  notes  on,  X.  Y.  Cornell  Sta .  283 

varieties,  Ind.  Sta 35 

Md.Sta 76 

Xebr.  Sta 123,254 

Onohryrliis  mtici,  experiments  with.  Mass. 

State  Sta 80 

Ontario,  .-Vgricultural  College  and  Experi- 
mental Farm  of 245 

Orange,  gum  disease  of,  U.S.  D.  A Kis 

Orchard  and  garden,  La.  State  Sta ti9 

apple,  effect  of  spraying,  Ky.  Sta..  03 

fruits,  varieties,  Md.  Sta 7«i 

grass,  efTect  of  ripeness.  111.  Sta.. ..  34 

for  pastures.  111.  Sta 35 

!■*•.  timothy.  111.  Sta 3 

of  Maryland  Station 74 

Xorth  Louisiana  Station 71 

Oregon  Station 142 

Virgini  I  Station 321 

Oregon  Exipcrimeiit  Station -7142,294 

State  Agricultural  College 142, 294 

Station  bulletins 142, 294 

Ornithology  and  mammalogy,  division  of, 

r.S.  1).  A 60 

Oiilihiiti  ru  of  Xebraska,  notes  on,  Xebr.  Sta.  120 

Oyster  interests  of  Xew  .Jersey,  N.  J.  Sta. . .  134 

Ozniiinm  auricomum,  notes  on,  Tex.  Sta 319 

I'miicitm  haibinode,  experiment'^  witli.  La. 

StateSta 69 


Page. 
Pnninnn  genus,  in    the    Tnited   States,  re- 
vision of,  f.  S.  D.  A 168 

Iintli/erum.  adaptability    to    Ala- 
bama, .\la.  College  Sta 183 

If.auiitiit.     adaptaliility     to     .\la- 

bama.  Ala.  College  Sta 183 

riiyatiim,  notes  on,  U.  S.  D.  A 168 

Paper  bags  as  a  protection  for  grapes,  Ala. 

College  Sta 4 

ParA    grass,   experiments    with,    La.   State 

Sta 60 

Para.sites  of  fluted  scale  in  Australia,  V .  H. 

D.  A 301 

Paris  green,  effe<'ts  upon  foliage,  Mich.  Sta.  227 

for  codling  moth,  Colo.  Sta 11 

eight-spotted  forester.  Colo. 

Sta 11 

garden  web-worm.  (,'olo.Sta  12 

plum  curculio,  Mich  Sta...  2i7 

Parsley,  varieties,  Xebr.  Sta 123 

Parsnip  butterfly,  notes  on.  Colo.  Sta 11 

Parsnips,  varieties,  Xebr.  Sta ^ 254 

Paspaluni  (lilalutuiii,  notes  on,  Tex.  Sta 320 

plaiymule,  notes  on,  Tex.  Sta 320 

pnhiflorum,  notes  on,  Tex.  Sta  . . .  320 

Peach  rot  and  blight,  notes  on,  U.  S.  D.  A. .  169 

remedy  for,  C.  S.  I).  A 169 

yellows,  history  and  characteristics 

of,  U.S.  D.  A 169 

Peaches,  spotting  of,  Ind.  Sta 36 

U.S.  D.  A 169 

varieties,  Mich.  Sta 229 

Pea-nuts,  field  experiments  with— 

Ala.  College  Sta 3 

X.  C.  Sta 284 

Pear  blight,  treatment  of,  U.S.  D.  A 168 

leaf  blight,  notes  on,  X.  Y.  Cornell  Sta.  283 

treatment  of.  U.  S.  1).  A  ...  170 

Pears,  varieties,  Mich.  Sta 229 

Pear-tree  slug,  notes  on,  Colo.  Sta 12 

Peas,  acquisition  of  nitrogen  from  air  by. 

Conn.  Storrs  Sta 194 

deep  vs.  .shallow  planting  of.  Ind.  Sta.  36 

fleld'experiments  with.  Xebr.  Sta 122 

in  feeding  experiments  for  beef,  X.  Y. 

State  Sta 270 

influence  of  soil  uik)u,  X.  Y.  Cornell 

Sta 283 

varieties,  Ala.  College  Sta 184 

Ind.  Sta 35 

Xebr.  Sta 122, 254 

Peat,  analyses,  Ma.ss.  State  Sta 80 

Pea-vine  silage,  an.i  lyses  of,  M  iss.  Sta 233 

Pea-vines,  test  of  value  for  cane  land.  La. 

Sugar  Sta <>7 

Pea-weevil,  method  of  destroying.  Mo.  Sta.  102 

notes  on,  Colo.  Sta 12 

Pecans,  test  of,  Mich.  Sta 229 

Peine-Thomas  scoria.     (See  Thomas  slag.) 

Penirilliiim  in  cotton-root  rot.  Tex.  Sta 319 

Penniiititm    spicatttiit,     field    experiments 

with,  Xebr.  Sta 122 

Pennsylvania  Experiment  Station 142,295 

State  College 142. 295 

Station  bulletins 142,295 


350 


Pagje. 

Peppers,  varieties,  Xebr.  Sta 123 

Peronospora  gaiifilifonuis,  remedy  for,  Mass. 

Hatch  Sta 83 

fchleitlciilana,  notes  on,  N.  Y. 

Cornell  Sta 2S3 

viticola,  notes  on,  Tex.  Sta 319 

Peronosporeii'  and  rain-fall  in  Iowa,  U.  S. 

D.  A 169 

Peroxide  of  silicates  for  cucumber  beetles, 

Ohio  Sta 291 

Plialacntg  (sp.?),  enemy  of  smut  in  oats, 

Kan.  Sta 21G 

Phleiim  prateiise.  notes  on,  Tenn.  Sta 317 

Phosphates — 

analyses,  Ala.  College  Sta 184 

as  fertilizer  for  cotton,  N.  C.  Sta  . . ; 285 

oats.  Ark.  Sta 189 

potatoes,  Ky.  Sta 219 

wheat.  Va.  Sta 158 

field  experiments  with,  Ala. College  Sta.  3, 6 

Ga.  Sta 26 

manurial  valueof, compared  with  kainit, 

Ga.'  Sta 26 

Pamunkey  marl,  analysis,  N.  C.  Sta 138 

raw,   as  fertilizer  for  oats,  Ala.  Cane- 
brake  Sta 187 

potatoes,    Ala. 
Canebrake 

Sta 18S 

slag,  field  experiments  with,  Ga.  Sta...  26 
South  Carolina,  as  fertilizer  for  corn, 

Vt.  Sta 156 

Star  Bone,  field  experiments  with,  X.Y. 

Cornell  Sta 283 

Phosphoric  acid — 

as  fertilizer  for  wheat,  Ohio  Sta 289 

in  feeding  sttifls,  Conn.  State  Sta 14 

fertilizers,  co.st  of,  Conn.  State  Sta...  16 

N.J.  Sta 258 

field  experiments,  S.  C.  Sta 147 

on  cotton,  Ala.  College  Sta 5 

sugar  cane.  La.  Sugar  Sta 66 

relation  of  amounts  in  fertilizers  and  in 

crop,  Ky .  Sta 62 

valuation  of,  N.  J.  Sta 131 

value  of,  in  feeding  stuffs,  Mass.  State 

Sta 77 

Phyllosticta  hibriisae  of  grapes,  notes  on, Tex. 

Sta 319 

Physics  of  soil,  notes 'on,  S.  C.  Sta 312 

Phy.siology,   vegetable,  department  of,  at 

Mass.  State  Sta 81 

Phytophthova  infesfavs — 

description  and  treatment,  Tenn.  Sta  ..  1.50 

experiment  in  treating,  Ohio  Sta 291 

notes  on,  Me.  Sta 74 

Mass.  Hatch  Sta 225 

N.J.  Sta 264 

Picea  alba,  notes  on,  S.  Dak.  Sta 20 

Pickle-worm,  notes  on,  Ga.  Sta 27 

Pieris  oleracea,  notes  on,  Colo.  Sta 12 

protodice,  notes  on,  Colo.  Sta 10, 12 

rapx,  account  of,  Ga.  Sta 26 

notes  on,  Colo.  Sta 10, 11 

Del.  Sta 22 


Page. 

Pig-feeding  experiments,  Ala.  College  Sta . .  7 

Kan.  Sta 216 

Ky.Sta  63 

for  lean  meat,  N.  Y.  Cornell  Sta .  134 
Pigs,  effect  of  various  foods  upon  vital  parts 

and  bones,  Kan.  Sta 217 

influence    of   modern    feeding   upon 

.skull  and  dentition,  Minn.  Sta...  ..  100 
Pine  barrens  of  Michigan,  experiments  on, 

Mich.  Sta 228 

Scotch,  notes  on,  S.  Dak.  Sta 315 

trees,  analysis  of,  Ga.  Sta 26, 72 

notes  on,  S.  Dak.  Sta 20 

white,  notes  on,  S.  Dak.  Sta 315 

Pin  us  mitis,  analysis  of,  Ga.  Sta  , 26 

jja/"s'm,  analysis  of,  Ga.  Sta 27 

pundfwsd,  notes  on,  S.  Dak.  Sta 20 

Pitchy  carpet  beetle,  notes  on,  Mass.  Hatch 

Sta 224 

Playiodera  sciipta,  notes  on,  Colo.  Sta 12 

Plant-louse,  box-elder,  notes  on,  Nebr.  Sta. .  120 

grain,  account  of,  Mich.  Sta. . .  91 

insecticide  for,  Iowa  Sta 45 

Plants,  collection  of,  Ala.  College  Sta 184 

distribution  at  California  Station, 

Cal.  Sta 190 

fungus  diseases  of.  Conn.  State  Sta.  15 
poisonous,  experiment  in  feeding  to 

cattle.  Oregon  Sta 295 

Plaster,  analyses  of,  Tenn.  Sta 149 

as  fertilizer  for  potatoes.  Ky.  Sta..  219 
carbolized,  forplum  curculio,  Mich. 

Sta 227 

field  experiments  with,  N.  J.  Sta. . .  132 

Platanus  occidentalis,  analysis  of,  Ga. Sta  ...  26 

Platysamia  cecvopia.  note?  on,  Minn.  Sta  ...  232 

S.  Dak.  Sta...  21 

Plowing,  deep  and  shallow,  for  corn,  Ind. 

Sta 38 

Ploirrightia  morliosn,  notes  on,  Miiss.  Hatch 

Sta 225 

Plum,  black  knot  of,  remedies  for,  Mass. 

Hatch  Sta 225 

curculio,  account  of,  Iowa  Sta 45 

experiments     in    rearing, 

Ind.  Sta 41 

insecticides  for,  Mich.  Sta.  227 

notes  on,  Del.  Sta 22 

remedies  for,  Ohio  Sta 290 

leaf  rust,  treatment  of,  U.  S.  D.  A 169 

wart,  remedies  for,  Mass.  Hatch  Sta.  83 

Plums,  native,  test  of,  Minn.  Sta 94 

varieties,  Mich.  Sta 220 

wild,  account  of  tests,  Iowa  Sta 42 

varieties,  Iowa  Sta 42 

Plmia  hrassiar.  notes  on,  Colo.  Sta .*       12 

Poa  fUjuntica.  notes  on,  N.  Y.  Cornell  Sta  . . .  282 
(inu-hnifirti,     experiments    with,     La. 

State  Sta 69 

notes  on,  Fla.  Sta 197 

compressa,  notes  on,  N.  Y.  Cornell  Sta  .  282 

nemnralis,  notes  on,  N.  Y.  Cornell  Sta  .  282 
pratdisis.  field  experiments  with,  Mass. 

State  Sta 80 

notes  on,  N.  Y.  Cornell  Sta..  282 


351 


Page. 

Pua  iterdtinii,  notes  on,  X.  Y.  Cornell  Sta...  282 

triviality,  notes  on,  X.  Y.  Cornell  Sta 282 

Pocket  miee,  Xorth  American,  revision  of; 

U.  S.  D.  A 109 

Pollen,  eHects  of  rain  upon ,  N.  ,1.  Sta 134 

Ponrl  life,  studies  in.  Ohio  Sta 292 

Poplar  borer,  notes  on.  Colo.  Sta 12 

Minn.  Sta 232 

girdler,  notes  on.  Minn.  Sta 232 

Poplars,  directions  tor  growing  cuttings, 

Minn.  Sta 232 

growth  from  hard-wood  cuttings, 

Minn.  Sta 93 

in.sects  affecting,  Minn.  Sta 232 

Ru.ssian.  notes  on,  S.  Dak.  Sta 31.5 

varieties,  S.  Dak.  Sta 315 

varieties,  Minn.  Sta 232 

I'opiiliis  alha,  growth  from  hard-wood  cut- 
tings, Minn.  Sta 93 

certincui^i.t,  notes  on,  S.  Dak.  Sta..  20,315 

monilifera,  notes  on,  Xebr.  Sta 2.53 

nolester,  notes  on,  S.  Dak.  Sta 20 

pyramidali^,  notes  on,  S.  Dak.  Sta..  20 
Potash,  cost  from  different  .sources- 
Conn.  State  Sta IG 

X.J. Sta 2.38 

experience  of  Xew  .Jersey  farmers 

with,  X.  .1.  Sta 133 

for  corn,  X.  J.  Sta 132 

sorghum,  N.  J.  Sta 132 

sugar-cane,  La.  Sugar  Sta 6.5 

sweet  potatoes,  X.  J.  Sta 132 

wheat,  Ohio  Sta 2S9 

in  feeding  stuft'.s,  Conn.  State  Sta. .  14 

^^ass.  State  Sta  . .  77 
fertilizers,  need  of  in  Indiana, 

Ind.  Sta 73 

field  experim'ts,  Ala.  College  Sta  62 

X.J.  Sta 131 

S.  C.  Sta 147 

muriate  of — 

as  fertilizer  for  corn,  111.  Sta  ...  33 

Vt.  Sta...  1.56 
for  home-mixed  manures,  X.  H. 

Sta 129 

in  ticld  experiments,  N.  J.  Sta  .  132 
S.C.Sta.  147,148 
relation  of  amounts  in  fertilizers 

and  in  crop,  K y.  Sta 62 

.salts,  analyses  of.  Conn.  State  Sta. .  15 
sulphate  of,  as  fertilizer  for  pota- 
toes, Ky.Sta 219 

for  black-rot  of  grapes, 

Del.  Sta 196 

valuation  of,  X.  J.  Sta 131 

Pota.ssium  sulphide,  for  goo.seberry  mildew 

and  ajiple  scab,  U.  S.  D.  A 169 

Potato  beetle,  Colorado,  Del.  Sta 22 

Ohio  Sta 13S 

S.  Dak.  Sta 21 

blight  and  rot,  remedies  for,  Ma.ss. 

Hatch  Sta 225 

new  disease  of.  Tenn.  Sta 150 

plant  in  Xew  York,  little-known  ene- 
mies of,  Ind  Sta 41 


Page. 
Potato  rot,  description  and  treatment,  Tenn. 

Sta 1.50 

experimentin  treating,  OhioSta.  291 

notes  on.  Me.  Sta 74 

Mass.  Hatch  Sta 225 

X.  J.  Sta 264 

scab,  di.scussion  of,  U.  S.  D.  A 168 

experiments  with,  Mass.  State 

Sta 80 

sweet,  rot  of,  X.J.  Sta 265 

water  as  an  insecticide,  Iowa  Sta  ...  45 
Potatoes — 

determination  of  starch  in,  Colo.  Sta...  13 
field  experiments  with — 

Ala.  Canebrake  Sta 188 

Ind.  Sta 35 

Ky.  Sta 219 

Mass.  State  Sta SO 

Mich.  Sta 86 

X.  C.  Sta 284 

in  pig-feeding  experiment,  Kan.  Sta...  216 

methods  of  culture,  ]\rinn.  Sta 94 

planting  and  culture — 

Ky.Sta 219 

K.  I.  Sta 297 

preparation  of  seed,  Ky.  Sta 219 

Mich.  Sta 86 

K.  I.  Sta 297 

Rural  trench  system  of  planting.  Ind. 

Sta 35 

sweet,  field  experiments  with,  Ala.  Col- 
lege Sta 3 

preservation  of,  Ga.  Sta 27 

varieties,  Xebr.  Sta 2.54 

vines,  analyses  of,  Ga.  Sta 198 

varieties,  Ala.  Canebrake  Sta 188 

Ala.  College  Sta 184 

Colo.  Sta 13 

Ind.  Sta 35 

Ky.  Sta 219 

Md.  Sta 76 

Ma.ss.  Hatch  Sta 84 

Mich.  Sta 86, 89 

Minn.  Sta 99 

Xebr.  Sta 122, 2.54 

Pa.  Sta 142,143 

R,  I.  Sta 297 

Pisylhihora  IQ-macnlaUi,  notes  on,  Ohio  Sta . .  292 
Publications  of— 

Office  of  Experiment  Stations 2 

stations,  editorial  notes  on 310 

li.st  of 52, 113, 172, 241, 304 

number  issued  during  1889 118 

r.  S.  1).  A.,  abstracts  of 103, 168, 235, 299 

list  of 50, 111,  171, 240, 303 

Piicrinid  (jramini»,  P.  coronafa  and  P.  riihi- 

(jo-vera,  of  wheat  rust,  Ind.  Sta 204 

Pumpkins,  varieties,  Xebr.  Sta 254 

Purdue  University 36, 204 

QuercKii  alba,  Q.  ohtu,<iJ'olia,  and   Q.  rubra. 

analyses  of,  Ga.  Sta 26 

Quince,  leaf-blight  of,  X.  Y.  Cornell  Sta  ...  283 

spot  of,  Ohio  Sta 294 

Quinc-es,  varieties,  Mich.  Sta 229 

Radishes,  varieties,  Nebr.  Sta 2-54 


352 


Page. 
Railways,  metal  track,  as  a  substitute  for 

wooden  ties,  U.  S.  D.  A 109 

relation  to  timber  resources  of 

rnited  States,  U.  S.  D.  A 110 

Rain-fall  charts  of  Michigan,  Mich.  Sta 84 

Rain-gauges,  observations  with,  Nebr.  Sta.  123 

Ramie  culture  in  the  United  States 57, 299 

variety  tests  discussed 57 

Raspberries,  varieties,  Mich.  Sta 229 

Ohio  Sta 287 

Tex.  Sta 320 

Raspberry  culture,  directions  for,  Ala.  Col- 
lege Sta 5 

Red-striped  cranberry  worm,  notes  on,  X.  J. 

Sta 134 

Red  top,  field  e-xperiments  with,  Nebr.  Sta.  121 

Reports  of  stations  for  1888,  Digest  of 1 

Rescue  grass,  field  experiments  with,  Nebr. 

Sta i21 

Rhode  Island  E.xperiraent  Station 145, 296 

State  .Agricultural  School. .  145, 296 

Station  bulletins 145, 296 

farm 146 

organization  of 145 

Hhopohota  (AHCliijloiiera)   racruiiana,  notes 

on;  N.  J.  Sta 134 

Uluincldtes  bicolor,  notes  on,  Colo.  Sta 12 

Rice  and  its  by-products.  La.  State  Sta 220 

composition  of,  La.  State  Sta 221 

fertilizer  experiments  with  247 

field  experiments  with.  La.  State  Sta  .  220 

milling  products  of,  La.  State  Sta 221 

products,  analyses  of,  La.  State  Sta  ...  221 

distribution  of  nutrients  in  .  247 
Root-galls,  investigations   in    nature    and 

causes  of,  Ala.  College  Sta 185 

Root  growth  of  corn,  111.  Sta 32 

Minn.  Sta 91 

pruning  of  corn.  111.  Sta 31, 32 

Ind.  Sta 39 

Minn.  Sta 92 

Root-rot  of  cotton,  description  and  treat- 
ment of,  Tex.  Sta 318 

Roots,  cultivation  of,  N.  Y.  Cornell  Sta  ....  283 
in  feeding  experiments — 

Mass.  State  Sta 77 

Va.  Sta S21 

of  plants  as  manure.  Conn.  Storrs  Sta.  18 
Root    tubercles,   distinguished   from  root- 

gails,  Ala.  College  Sta . .  186 
relation  to  nitrogensupply 
of  plants.  Conn.  Storrs 

Sta 194 

Rose  beetle,  notes  on,  Del.  Sta 22 

Rose-leaf  blight,  remedy  for,  Mass.  Hatch 

Sta 83 

spot,  remedies  for,  Mass.  Hatch 

Sta 225 

Rose  mildew,  Ma.ss.  Hatch  Sta 83 

Rot,  bitter,  of  apple,  treatment,  U.  S.  D.  A.  169 

of  grapes,  C.  S.  D.  A 170 

potato,  treatment  of,  Ohio  Sta 291 

Tenn.  Sta 150 

Rotation  of  crops- 
experiments  in.  La.  State  Sta 70 
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Rotation  of  crops — 

experiments  in,  Md.Sta 76 

vs.  continuous  grain  growing,  Ind.  Sta.  206 

Round-headed  borer,  notes  on,  Iowa  Sta. . .  45 
Rowen,  in  feeding  experiments  with  milch 

eow.s,  Mass.  State  Sta 223 

Rumex  criispus,  Wisconsin  law  concerning, 

Wis.  Sta 324 

Rn.st  of  wheat,  analyses,  Minn.  Sta 99, 100 

effects      on       germination, 

Minn.  Sta 94 

on  wheat  and  cotton,  N.  C.  Sta 138 

Rusts  of  Nebraska, .iireliminary.  enumera- 
tion of,  Nebr.  Sta 253 

Ruta-bagas,  germination  tests  of.  Pa.  Sta...  295 

varieties,  Mich.  Sta 87 

Rye  bran,  analyses  of,  Conn.  State  Sta 15 

feed,  analyses  of,  Conn.  State  Sta 15 

grass,    perennial,    field    experiments 

with,  Nebr.  Sta 121 

hay  in  feeding  experiments  for  milk, 

N.  H.  Sta 255 

in  feeding  experiments  for  beef,  N.  Y. 

State  Sta 270 

Sftccharoiiii/ccs  iiiiirodcniia.  in  silage.  111.  Sta.  201 
Sainfoin,  field  e-xperiments  with — 

Mass.  State  Sta 80 

Nebr.  Sta 122 

Sali.rfrugilis,  notes  on,  S.  Dak.  Sta ."■. .  20 

laiirifolia,  notes  on,  S.  Dak.  Sta 20 

.Salsify,  varieties,  Nebr.  Sta 254 

Salt  as  a  fertilizer  for  oats,  Kans.  Sta 215 

San  Joaquin  Valley  lakes,  Cal.  Sta 10 

Sapcrda  ralcdvtita.  notes  on,  Colo.  Sta 12 

Minn.  Sta 232 

coHcolor.  notes  on,  Minn.  Sta 232 

Saw-fly  borer  in  wheat,  notes  on,  N.  Y.Cor- 
nell Sta 277 

gooseberry,  Del.  Sta 22 

large  willow,  notes  on,  Nebr.  Sta  . .  120 

raspberry,  remedies  for,  Ohio  Sta  . .  138 
Scflio,  new  species,  as  a  locust  parasite, 

Minn.  Sta ^31 

Sriiizoneura  lanigera,  treatment  with  kero- 
sene, Oregon  Sta *94 

Sclerostumum  equinvm,  as  cause  of  colic  in 

horses,  Ohio  Sta 139 

Screenings,  chemical    composition,  Mich. 

Sta -. 90 

Seedingof  wheat,  experimentsin,  Ky.  Sta  ..  218 
Ohio  Sta.  287 
Seeds,  apparatus  used  in  tests  of,  N.  Y.  Cor- 
nell Sta 271 

conditions  of  germination,  N.  Y.  Cor- 
nell Sta '-71 

distribution  of,  Cal.  Sta 1^0 

effects  of  age  on  germination  of— 

N.  C.  Sta 137 

Pa.  Sta '^SS 

effects  of  difl'erent  depths  of  plant- 
ing, N.  Y.  Cornell  Sta 283 

from  Pnget  Sound,  merits  of,  Ohio 

Sta  ■ 29^ 

garden,  impurities  in,  N.  Y.  Cornell 

Sta  -'- 


Seeds,  germination  of  frostod,  S.  Dak.  Sta.  19 

inspection  of.  Del.  Sta '2:1 

N .  Y.  Cornel  1  Sta 271 

of  weeds,  vitality  of,  N.  Y.  Cornell 

Sta 2S2 

tests  of,  Del.  Sta •l^■^ 

Md.  Sta "C 

Mo.  Sta 102 

N.  Y.  Cornell  Sta 271 

N.C.  Sta 136,286 

Oregon  Sta 142 

Pa.  Sta 295 

Selandria  cerasi,  notes  on,  C'olo.  Sta 12 

Ohio  Sta 291 

ri(hi,  notes  on,  Colo.  Sta V.i 

Separator,   centrifugal,  effects  on  cream, 

Wis.  Sta 163 

use  in  butter  mak- 
ing, Tex.  Sta  ...  151 
De  Laval,  in  creaming  experi- 
ment, Ala.  College  Sta UHl 

Serradella,  acquisition  of  nitrogen  from  air 

liy.  Conn.  Storrs  Sta 194 

field  experiments  with — 

Mich.  Sta 89 

Nebr.  Sta 122 

in  feeding  experiments,  Mass. 

State  Sta 77 

Sheep,  entozoic  diseases  of,  Miss.  Sta 233 

fodder,  field  experiment  with,  Mich. 

Sta 89 

Shorthorn  Cows,  test  of,  N.  J.  Sta 258 

Shorts,  analysis  of,  N.  H.  Sta 255 

in  feeding  experiments  for  milk,  N. 

H.  Sta 255 

inpig-feedinge.vperiment,  Kan.Sta.  216 
Shrubs,  propagation   from  cuttings,  Iowa 

Sta 44 

Sida  spinosa,  root  rot  of,  Texas  Sta 319 

Silage,  acid  in.  111.  Sta 202 

alcoholic  fermentation  in,  111.  Sta. . .  201 

biology  of,  111.  Sta 200 

chemical  composition  of.  111.  Sta 202 

Mich.  Sta.  90 
corn,  in  feeding  experiment.s — 

Iowa  Sta 210 

Mass.  State  Sta 77 

crop,  methods  of  growing  and  har- 
vesting, Kan.  Sta 48 

experiments  with  clover,  Minn.  Sta.  229 

feeding  rations  of,  Ohio  Sta 140 

Wis.  Sta 167 

fermentation  of.  111.  Sta 200 

Wis.  .Sta 167 

in  feeding  experiments  for  beef — 

Iowa  Sta 210 

Tex.  Sta 153 

Va.  Sta 321 

in  feeding  experiments  for  milk — 

Minn.  Sta 96 

N.  H.  Sta 255 

OJiio  Sta 140 

methods  of  feeding,  Mich.  Sta 87 

notes  on.  Wis.  Sta 164 

sweet.  111.  Sta 202 
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Silage,  time  to  cut  corn  for,  .Minn.  Sta 97 

varieties  of  corn  f<ir.  Ind.  Sta 39 

Ohio  Sta 140 

Wis.  Sta 165 

i>'.  dry  fodder — 

cost  of  storing.  Mo.  Sta 249 

digestion  experiment,  I'a.  Sta...  296 

feeding  experiments,  Mich.  Sta.  88 

Mo.  Sta...  2.50 
field  beets,  for  production  of  milk, 

Ohio  Sta 141 

nutritive  value  of.  Mo.  Sta 249 

views  of  Michigan  farmers  on,  Mich. 

Sta 88 

Silk  section  of  U.  S.  Department  of  Agricul- 
ture    301 

Silk-worms,  directions  for  raising 301 

notes  on,  Minn.  Sta 232 

S.  Dak.  Sta 21 

Silos  and  barns,  relative  cost  of.  Mo.  Sta. . .  249 

construction  of,  Kan.  Sta 47 

Mich.  Sta 87 

Mi.ss.  Sta 233 

Mo.  Sta 249 

N.C.  Sta 286 

OhioSta 139 

Wis.  Sta 165 

tilling  of,  Kan.  Sta 48 

.Mich.  Sta 87 

Wis.  Sta 165 

location  of,  Kan.  Sta 47 

Mich.  Sta 87 

OhioSta 139 

notes  on,  Kan.  Sta 46 

Mich.  Sta 87 

Miss.  Sta 233 

Mo.  Sta 249 

N.C.  Sta 286 

OhioSta 139 

Wis.  Sta 165 

special  value  to  Kansas,  Kan.  Sta 47 

stone,  unsuccessful  experiments  with, 

Kan.  Sta 47 

Siiihovophora  avenw,  notes  on,  Ind.  Sta 41 

Ky.  Sta 219 

Mich.  Sta...  91 

OhioSta....  291 

Sirups  from  sorghum,  Iowa  Sta 44 

Slug  shot  for  cucumber  beetles,  Ohio  Sta . . .  291 

Smut  of  oats,  natural  enemies  of,  Kan.  Sta.  216 
preliminary  report  on,  Kan. 

Sta 216 

wheat  and  oats,  Ind.  Sta 207 

stinking,  account  of,  Ind.  Sta 208 

Smuts  of  Nebraska,  preliminary  enumera- 
tion of,  Nebr.  Sta 2.53 

Snapdragon,    Wisconsin    law   concerning. 

Wis.  Sta 323 

Snout  beetle,  notes  on,  Ohio  Sta 291 

Soil  temperature,  .\la.  Canebrake  Sta 8 

Ala.  College  Sta 4, 5, 184 

Minn.  Sta 95 

Nebr.  Sta 121.123 

tests  withfertilizers,  N.  H.  Sta 128 

proposed,  Md.  Sta  76 
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Soil  thermometer,  new  form  of,  S.  C.  Sta. . .  312 

Soils,  alkaline,  Cal.  Sta 10 

analysis  of,  Ala.  College  Sta 3, 7 

Fla.  Sta 25,198 

Mass.  State  Sta 80 

Mo.Sta 101 

and  alkali,  discussion  of,  Colo.  Sta...  191 

geology  of,  Ga.  Sta '•^fi 

physics  of,  S.  C.  Sta 312 

reduction  in  fertility,  Ind.  Sta 37 

restoration  of  fertility,  Conn.  Storrs 

Sta 195 

sandy,  experiments  in  management 

of,  Mich.  Sta 228 

Sonchus  arvensis,  Wisconsin  law  concerning. 

Wis.  Sta ;^24 

Soot,  analyses  of,  N.  Y.  Cornell  Sta 282 

Sorghum,  analyses  of,  Iowa  Sta 44 

experiments  in  sugar  making- 
Iowa  Sta 44,212 

U.S.D.A 300 

held  experiments  with— 

Mass.  State  Sta 80 

Md.  Sta 75 

K.J.  Sta 132 

U.S.D.A 300 

silage,  analy.sis  of,  Miss.  Sta 233 

varieties,  Md.  Sta 75 

South  Carolina  Experiment  Station 146, 312 

Station  huUetins 146. 312 

University  of . . . ., 140, 312 

South  Dakota  Agricultural  College 18, 315 

Experiment  Station .18,315 

Station  bulletins IS,  315 

South  Haven  substation,  fruit  testing  at, 

Mich.  Sta 228 

Spaying  of  cows.  Ark.  Sta 8 

Sparrow,  English,  in  North  America,  U.  S. 

D.A 108 

Spergula  viaxiwa,  trial  of.  Mich,  sta 89 

Sj^ermopltllas    i'A-lineatiis,    food    habits   of. 

Iowa  Sta 211 

Sphaceloma  ampeliivum,  notes  on,  Tex. Sta..  319 
SphareUa  fragaria,  notes  on,  N.  Y.  Cornell 

Sta ". 281 

Sphm-uthrca  phytoptoph ila,  I'.  S.  D.  A 169 

Sphinx  moths,  notes  on,  S.  Dak.  Sta 21 

Splnma  morbosa,  remedies  for,  MassrHatch 

Sta ; 83 

Spider,  red,  account  of,  Iowa  Sta 45 

remedy  for,  Mass.  Hatch  Sta  . .  83 

Spotting  of  peaches  and  cucumbers,  Ind.  Sta  36 
Spraying  apparatus,  descriptions  of,  Oregon 

Sta 295 

Spruce  trees,  notes  on,  S.  Dak.  Sta 20 

Spurrey,  field  experiments  with,  Nebr.  Sta . .  122 

Squash  bug,  notes  on,  Colo.  Sta 10, 11 

Sqtiashes,  cress-fertilization  of,  Mich.  Sta..  89 
Squirrel,   striped  prairie,   food  habits    of, 

Iowa  Sta 211 

Star   Bone   phosphate,  field    experiments 

with,  N.  Y.  Cornell  Sta 283 

Starch  feed,  analyses  of,  Conn.  State  Sta. . .  15 
Starch  in  potatoes,  determination  of,  Colo. 

Sta 13 
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Stations,  Canadian,  statistics  of 245 

German,  statistics  of 175 

in  the  United  Stales- 
changes  in  .staffs  during  1889. .  118 

clas.sification  of  staffs  of 117 

lines  of  work  of 117 

number  of 117 

publications  of lis 

statistics  of 117 

Statistics,  divi,sion  of,  U.  S.  D.  A  ...51,111,171,240 

299, 303 
Steers,  feeding  experiments  with— 

Ark.  Sta 9 

Iowa  Sta : 210 

Mich.  Sta 84 

Tex.  Sta 152 

Va.  Sta 321 

Stipa  spartea,  notes  on,  U.  S.  D.  A 168 

Stock  feeding.    (See  Cattle  feeding.) 

Storage  of  fodder,  experiments  in.  Mo.  Sta.  249 

Strachia  histrionica,  notes  on,  Ga.  Sta 27 

Strawberries,  analyses,  Tenn.  Sta 317 

cultivation,  Ala.  College  Sta.  5 

leaf  blight,  N.  Y.  Cornell  Sta.  281 

varieties.  Ark.  Sta 188 

Mass.  Hatch  Sta  . . .  225 

Mich.  Sta 228 

Ohio  Sta 287 

Tenn.  Sta 317 

Tex.  Sta 319 

Strawberry  root  louse,  notes  on,  Ohio  Sta  . .  291 
Streaked  cotton-wood  leaf  beetle — 

notes  on.  Minn.  Sta 232 

S.  Dak.  Sta 21 

Striped  cucumber  beetle — 

notes  on.'Del.  Sta 22 

Iowa  Sta 45 

S.  Dak.  Sta 21 

remedies  for,  Iowa  Sta 45 

Ohio  Sta 138, 290 

Stronrnilus  armatus,  Ohio  Sta 139 

Sugar-beets,  field  experiments  with.   Mass. 

State  Sta 80 

in  feeding  experiments  for  beef , 

N.  Y.  State  Sta 270 

varieties,  Colo.  Sta 14 

Ind.  Sta 36 

Mich.  Sta 87 

S.  Dak.  Sta 22 

Sugar-cane— 

diffu.sion  of,  La-.  Sugar  Sta 73 

field  experiments  with,  Iowa  Sta 44 

La.  Sugar  Sta..  63 

germination  of.  La.  Sugar  Sta 63 

plant  vs.  stubble-cane  forseed.  La.  Sugar 

Sta 64 

suckering,  La.  Sugar  Sta 64 

thickness  of  planting.  La.  Sugar  Sta 64, 65 

varieties,  La.  Sugar  Sta 65 

Sugar-making  experiments— 

at  Baldwin,  La.  (Des  Lignes  Station),  U. 

S.  D.  A 235 

Lawrence,  Kans.,  U.  S.  D.  A 235 

Pattersonville,  La.  [(Calumet  Plauta 

tion),  U.S.D.A 236 


355 


Page. 

Sugar  iiuikiiig  fniiii  sr>rgliiim,  Iowa  Sta 44,212 

U.  S.  D.A....  300 
.Ii'iiniugs  process,  Iowa  Sta.  212 
Sulphate  of  <'<)i)t>er  for  apple  powdery  mil- 
dew, U.  S.  D.  A...  170 
black  rot  of  grapes, 

Del.  Sta 195 

Siilpliur  for  iiiiMcws  and  insects  in  green- 
houses, Mass.  Hatch  Sta 83 

Superphosphates,  analyses  of,  N.  J.  Sta 2(J0 

as  fertilizers  for  corn — 

111.  Sta 33 

Vt.  Sta ln(i 

Held  experiments  with — 

Ala.  College  Sta 3,6 

Ind.  Sta 39 

N.J.  Sta 132 

valuation  of,  Conn.  State 

Sta 15 

Sweet  potatoes — 

field  experiments  with,  Ala.  College  Sta.  3 

N.  .J.Sta 132 

inquiry  concerning  rot  of,  X.  .1.  Sta 265 

preservation  of,  Ga.  Sta 27 

Swimmer,  undulating  back,  notes  on,  Ohio 

Sta 292 

Swine  diseases,  investigation  of,  U.S.D.A.  103,107 

Sycamore  wood,  analysis  of,  Ga.  Sta 26 

Sylvanit,  analyses  of.  Conn.  State  Sta 191 

Sniichijtnum  rai'cinii,  account  of,  X.  J.  Sta. .  263 
Syutwcliuis  ureas  as  a  locust  parasite,  Minn. 

Sta 231 

Syrphus  fly,  notes  on,  Mich.  Sta 226 

Si/gUna  mitis,  notes  on,  Colo.  Sta 12 

Tachina  flies  as  locust  parasites,  Minn.  Sta.  232 

Tall  fescue  grass,  notes  on,  Tex.  Sta 320 

Tankage,  analyses  of,  Conn.  State  Sta 16 

Mass.  State  Sta 80 

Tenn.  Sta 149 

as  a  fertilizer  in  Louisiana,  La. 

State  Sta 221 

cattle,  as  a  fertilizer  for  corn,  111. 

Sta 33 

hog,  as  a  fertilizer  for  corn.  111. 

Sta 33 

Tannery  waste,  analyses  of.  Tenn.  Sta 149 

Tares,  si)ring,  field  cxi)eriment  with.  Xebr. 

Sta 254 

Tarnished  plant  bug,  account  of,  .\rk.  Sta.  9 

Tea,  manufacture  of,  in  lapan 247 

Teeth  of  pigs,  influence  of  feeding  upon, 

Minn.  Sta 100 

Telea  poUjiiIn  m  u.<.  notes  on,  Colo.  Sta 12 

Minn.  Sta 232 

Tntehrionideii  munriUinica,  living  in  an  in- 
secticide. Ind.  Sta 41 

Tennessee  Experiment  Station 148, 315 

.Station  bulletins 148, 815 

Cniversity  of 148, 315 

Teosinte  silage,  anal y.ses  of,  Miss.  Sta 233 

test  of,  Mich.  Sta 89 

Pa.  Sta 143 

Teni.v  oj-ijcorraiia,  notes  on,  X.  .1.  Sta 134 

Tetranijchiix    fdnriiis.    remedy     for.    Mass. 

Hatch  Sta 83 
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Texas,  Agricnltunil   ami    .Mechanical  (,'ol- 

lege  of 151, 318 

blue-grass,  notes  on,  Fla.  Sta 197 

La. State  Sta.  69 

Experiment  Station 151, 318 

Station  bulletins 1.51,318 

Thermometer,  soil,  new  form  of,  S.  C.Sta..  312 
Thistle,  Canada,  root  propagation  of,  X.  Y. 

Cornell  Sta 282 

Wiscon.sin  law  concerning. 

Wis.  Sta 323 

sow,   Wisconsin    law    concerning, 

Wis.  Sta 324 

Thomas  slag — 

analyses  of.  X.  ,T.  Sta 260 

Tenn.  .Sta 149 

as  fertilizer  for  corn,  Vt.  Sta 156 

cotton,  Ala.  College  Sta.  7 

source  of  phosphoric  acid,  X.J.  Sta. .  260 

Tilletia  laevis  {foetem-},  notes  on,  Ind.  Sta..  208 

trilici,  notes  on,  Ind.  Sta 208 

Tinea  pellionella,  notes  on,  Mass.  Hatch  Sta.  224 

tapetzelli,  notes  on,  Mass.  Hatch  .Sta.  224 
Toad-flax,  Wisconsin  law  concerning.  Wis. 

Sta 323 

Tobacco  stems,  analysesof.  Conn.  State  Sta.  15 

as  fertilizer  for  corn,  Ky.  Sta.  62 

varieties,  Md.  Sta 75 

Xebr.  Sta 123 

Tomato  industry  in  Xew  Jersey,  X.  J.  Sta..  261 

rot,  treatment  of,  U.  S.  D.  A 169 

worm,  notes  on,  Del.  Sta 22 

Tomatoes,  aiialyses  of,  X.  J.  Sta 262 

fertilizer  experiments  with,Md. 

Sta 76 

field  experiments  with,  X'.J.  Sta.  261 

notes  on.  X.  Y.  Cornel!  Sta 276 

selection  of  .seeds,  Mich.  Sta SO 

varieties,  Ala.  College  Sta 184 

Md.  Sta 76 

Mich.  Sta 89 

Xebr.  Sta 123 

X.  Y'.  Cornell  Sta 277 

Tortricid  (sp. ?),  notes  on,  N.  J.  Sta 134 

Tortrix  rosaceana,  notes  on,  Colo.  Sta 12 

Trees  for  timber  claims,  S.  Dak.  Sta 315 

forest  and  shade,  at  Texas  Station. . .  320 
experiments  with,  S.  Dak.  Sta.  20,315 
notes  on  and  suggestions  for  plant- 
ing, Mich.  College  Sta 86 

jiropagation  from  cuttings,  Iowa  Sta.  44 
Trench   system  of  planting  potatoes,  Ind. 

Sta 35 

Trifolium  incarnatum,  notes  on,  Fla.  Sta...  197 
TrombkUum  Ujcustaruin  a,fi  a  locust  parasite, 

Minn.  Sta 231 

Trupariea  aphi'iirora,  notes  on,  Colo.  Sta. . .  13 

Tri/peta  pomonella.  notes  on.  Me.  Sta 73 

Tuberculosis,  description,  history,  and  dis- 
tribution. Mass.  Hatch  Sta 82 

Turf,  analy.ses,  Mass.  State  Sta 80 

Turnips,  analyses  of,  X.  Y.  Cornell  Sta 136 

field  experimentswith,  Ala.  College 

Sta 3 

varieties,  .^la.  College  Sta 4,7 
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Turnips,  varieties.  Netjr.  Sta 254 

Typha  borer,  notes  on,  Ohio  Sta 292 

Tijiilocyha  alhojricta,  notes  on,  Ohio  Sta 291 

rosse,  notes  on,  Ohio  Sta 291 

Uncinula  sjm-alis,  notes  on,  Tex.  Sta 319 

Ustilago  inaydig,  notes  on,  Nebr.  Sta 253 

segetum,  notes  on,  Ind.  Sta '....  209 

Zeie      mays     (maydis),     abnormal 

structure  caused  by,  U.  S.  D.  A  . .  1G9 

Vanesna  antiopa,  notes  on,  Colo.  Sta 10, 12 

Minn.  Sta 232 

milbrrti.  notes  on,  Colo.  Sta 10 

Varieties  of  apples,  Mich.  Sta 229 

Ijeeping   qualities.  Mo. 

Sta 102 

barley.  La.  State  Sta 69 

Mich.  Sta 87 

Pa.  Sta 143 

beans,  Ala.  College  Sta 184 

Iowa  Sta 212 

Mass.  Hatch  Sta 84 

Nebr.  Sta 254 

beets,  Colo.  Sta 14 

Ind.  Sta 36 

Mich,  "sta 87 

Nebr.  Sta 123,254 

S.  Dak.  Sta 22 

blackberries,  Mich.  Sta 229 

Ohio  Sta 287 

Tex.  Sta 320 

buckwheat.  Iowa  Sta 212 

cabbages,  Minn.  Sta 94 

early,  Ohio  Sta 293 

carrots,  Mich.  Sta 87 

Nebr.  Sta 2.54 

cauliflower,  Ohio  Sta 293 

cherries,  Mich.  Sta 229 

clover.  111.  Sta 34 

La.  State  Sta 69 

corn.  111.  Sta 28 

Ind.  Sta 39 

La.  State  Sta 69 

Nebr.  Sta 122, 254 

North  La,  Sta 72 

Pa.  Sta 143 

for  silage,  HI.  Sta 29 

Ind.  Sta 39 

Mich.  Sta 88 

Minn.  Sta 95 

N.  Y.  State  Sta  265 

Ohio  Sta 140 

cotton,  Ala.  College  Sta 7 

La.  State  Sta 70 

Nebr.  Sta 123 

cow-pea,  Md.  Sta 75 

cucumbers.  Nebr.  Sta 122, 254 

currants,  Mich.  Sta 229 

egg-plants,  Nebr.  Sta 123 

evergreens,  S.  Dak.  Sta 315 

forage  crops.  Pa.  Sta 143 

plants.  La.  State  Sta 69 

fruits,  Mass.  Hatch  Sta ,84 

(orchard),  Md.  Sta 76 

(small),  Md.  Sta 76 

gooseberries.Mich.  Sta 229 
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Varieties  of  gooseberries,  Ohio  Sta 287 

grapes,  Ala.  Canebrake  Sta 188 

Ala.  College  Sta 4 

Iowa  Sta 213 

Mich.  Sta 229 

Tex.  Sta 319 

grasses.  111.  Sta 34 

La.  State  Sta 69 

kale,  Mich.  Sta 89 

mangels,  Mich.  Sta 87 

millet,  Iowa  Sta 212 

mulberries,  Mich.  Sta 229 

musk-melons,  Nebr.  Sta 254 

oats.  Ark.  Sta 189 

HI.  Sta 203 

La.  State  Sta 69 

Md.  Sta 75 

Mich.  Sta 87 

Nebr.  Sta 122, 254 

Pa.  Sta.,. 143 

S.  C.  Sta 148 

okra,  Nebr.  Sta 254 

onions,  Ind.  Sta 35 

Md.  Sta 76 

Nebr.  Sta 123, 2.54 

parsley,  Nebr.  Sta 123 

parsnips,  Nebr.  Sta 2.54 

peaches,  Mich.  Sta 229 

pears,  Mich.  Sta 229 

peas,  Ind.  Sta 35 

Nebr.  Sta 122,254 

peppers,  Nebr.  Sta 123 

plums,  Mich.  Sta 229 

wild,  Iowa  Sta 42 

Minn.  Sta 94 

pop-corn.  Nebr.  Sta 254 

poplars,  Minn.  Sta 232 

Russian,  S.  Dak.  Sta  ..  315 

potatoes,  Ala.  Canebrake  Sta  ..  188 

Ala.  College  Sta 184 

Colo.  Sta 13 

Ind.  Sta 35 

Ky.  Sta 219 

Md.  Sta 76 

Mass.  Hatch  Sta 84 

Mich.  Sta 86,89 

Minn.  Sta 99 

Nebr.  Sta 122,254 

Pa.  Sta 143 

K.I. Sta 297 

pumpkins,  Nebr.  Sta 254 

quinces,  Mich.  Sta 229 

radishes,  Nebr.  Sta 254 

raspberries,  Mich.  Sta 229 

Ohio  Sta 287 

Tex.  Sta 320 

ruta-bagas,  Mich  .Sta 87 

.salsify,  Nebr.  Sta 254 

sorghum,  Md.  Sta 75  • 

strawberries.  Ark.  Sta  ...'. 188 

Ma.ss.  Hatch  Sta  .  225 

Mich.  Sta 229 

Ohio  Sta 287 

Tenn.  Sta 317 

Tex.  Sta 319 
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Varieties  of  sugar  beets,  Colo.  Sta 14 

Iiid.stn 3(> 

Mich,  sta 87 

S.  Dak.  .sta 22 

sweet  eorn,  111.  Sta 3S 

Ind.  Sta 35 

Iowa  Sta 212 

Nebr.  Stu 254 

sweet  potatoes,  Nebr.  Sta 254 

tobaeco,  Md.  Sta 75 

Xebr.  Sta 123 

tomatoes,  Ala.  College  Sta 184 

Md.  Sta 76 

Mieh.  Sta 89 

Nebr.  Sta 123 

N.  Y.  Cornell  Sta 277 

trees.  S.  Dak.  Sta 315 

tufiiips,  Ala.  College  Sta 4,7 

Nebr.  Sta 2.54 

vegetables,  Ind.  Sta 35 

Nebr.  Sta 123 

water-melons,  Nebr.  Sta 2.54 

wheat.  Ark.  Sta 188 

Ind.  Sta 206 

Iowa  Sta 210 

Kan.  Sta 214 

Ky.  Sta 218 

La.  State  Sta 69 

Nebr.  Sta  122,254 

Ohio  Sta 289 

Pa.  Sta 143 

S.  C.  Sta 148 

willows,  Russian,  Minn.  Sta...  232 

Variety  tests  at  Pennsylvania  Station 295 

Vedalki  cardinalh,  as  an  enemy  of  fluted 

scale,  r.  S.  D.  A 301 

Vegetable  pathology,  section  of.  l»ulletins, 

r.  S.  1).  A 109 

physiology,   department    of,   at 

Mass.  State  Sta  81 

Vegetable.s,  field  experiments  with,  Ind.  Sta.  35 

Japanese,  varieties,  Ind.  Sta  ...  36 

tests  of  seeds  of.  Del .  Sta 23 

varieties,  Ind.  Sta 35 

Nebr.  Sta 123,254 

Vermont  State  K.\periment  Statimi 1.55, 320 

Station  bulletins 1.55, 320 

University  of 155, 320 

Vetc"hes,  field  experiments  with,  .Nebr.  Sta.  122, 2.54 
infeeding  experiments,  Mass.  State 

Sta 77 

trial  of,  Mich.  Sta 89 

Vicia  saliva,  field  experiment   witli,  Nelir. 

Sta 254 

vdnsii,  trial  of,  Mich.  Sta 89 

Vine  worm,  notes  on,  N.  J.  Sta 134 

Vineyard  of  Iowa  State  College,  Iowa  Sta. .  213 

North  Louisiana  Station 71 

Texas  Station 319 

Virginia  Agricultural  and  Meclianical  Col- 
lege   1 5S,  321 

Experiment  Station 1.58, 321 

Station  bulletins 1.58, 321 

Vitriol,  blue,  as  a  fungicide  for  black  smut, 

Ind.  Sta 209 
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Walnut,  Englisli,  test  of,  Mich.  Sta 229 

trees,  notes  on,  S.  Dak.  Sta 20,315 

Water,  analyses  of,  Colo.  Sta 191 

Fla.  Sta 197 

La.  State  Sta 221 

determination  in  air-dried  fodders, 

N.  Y.  Cornell  Sta 135 

Water-bug,  lesser,  notes  on,  Ohio  Sta 292 

Water-melons,  varieties,  Nebr.  Sta 2.54 

Web- worm,  garden,  notes  on,  Colo.  Sta 10, 12 

sod,  notes  on,  Iowa  Sta 45 

Weeds,  methods  of  eradicating.  Wis.  Sta...  323 

plan  for  investigation  of,  N.  ,1.  Sta.  130 
seeds,  mixed  with  gra.ss  .seeds,  Del. 

Sta 24 

vitality  of  seeds,  N.  Y.  Cornell  Sta.  282 

Wisconsin  law  regarding,Wis.  Sta..  323 

West  Virginia  Experiment  Station 160, 322 

Station  bulletins 160, 322 

Cniversity 160, 322' 

Wheat,  analyses  of,  Minn.  Sta 99, 100 

aphis,  enemies  of,  Mich.  Sta 226 

bearded  vs.  smooth,  Ohio  Sta 289 

bran,  analyses  of,  Conn.  State  Sta..  15 

N.  Y.Cornell  Sta  .  282 
in  feeding  experiments,  Mass. 

State  Sta 77 

by-products,  analyses  of.  Minn.  Sta.  230 
explanation.s  of  terms, 

Minn.  Sta 230 

damaged,  experiments  in  germina- 
tion and  growth,  Minn.  Sta 95 

distribution  of  seeds  of.  Ohio  Sta. . .  290 
field  experiments  with— 

Ala.  Canebrake  Sta 187 

Ark.  Sta 188 

Ind.  Sta 206 

Kan.  Sta 214 

Ohio  Sta 28,s 

S.  C.  Sta 146,148 

S.  Dak.  Sta 19 

Va.  Sta 15S 

frosted  and  rusted,  Minn.  Sta... 94, 99, 100 

fungi  causing  rust  on,  Minn.  Sta...  94 

germination  of  frosted.  S.  Dak.  Sta.  19 
grass,  wild,  field  experiments  with, 

Nebr.  Sta 121 

listing  of,  Kan.  Sta 215 

methods  of  cultivation,  Kan.  Sta  ..  214 

Ohio  Sta...  288 

seeding,  Ky.  Sta 218 

Ohio  Sta 28« 

of  Iowa  Station,  notes  on,  Iowa  Sta.  209 

pasturing  of,  Kan.  Sta 214 

plant,    changes    during    freezing, 

Minn.  Sta 94 

red  vs.  white.  Ohio  Sta 289 

rust,  notes  on,  Ind.  Sta 204 

N.  C.  Sta 138 

smut  of.  Ind.  Sta .  207 

Nebr.  Sta 252 

suggestions  to  growers,  Ind.  Sta 207 

varieties.  Ark.  Sta 188 

Ind.Sta 206 

Kan.  Sta 214. 
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Wheat,  varieties.  Ky.  Sta 218 

La.  State  .Sta 69 

Nebr.  Sta 122, 254 

OhioSta 289 

Pa.Sta 143 

S.  C.Sta 148 

Willow  saw-fly,  notes  on,  Minn.  Sta 232 

Willows,  directions  for  growing,  Minn.  Sta  .  232 

insects  aftecting,  Minn.  Sta 232 

Knssian,  growth  from  hard  wood 

cuttings,  Minn.  Sta 93 

varieties,  Minn.  Sta 232 

Wind-breaks — 

relations  of,  to  fruit  growers,  N.  Y.  Cor- 
nell Sta 276 

varieties  of  trees  for,  N.  Y.  Cornell  Sta  . .  276 

Tex.  Sta 320 

Wire-worms,  notes  on,  Iowa  Sta 45 
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Wisconsin,  Agricultural  Experiment    Sta- 
tion of  University  of 161, 323 

Station  bulletins 161, 323 

University  of 161. 323 

Wood  seasoning,  experiments  in,  U.  S.  D.  A.      110 
Woods  of  Alabama,  notes  on,  Ala.  College 

Sta 4 

native,  analysis  of,  Ga.  Sta 26,27 

Wool  waste,  analysis  and  valuation  of,  Conn. 

State  Sta 17 

Mass.  State  Sta 80 

Xanthlnm  stnimarium,  Wisconmi  law  con- 
cerning. Wis.  Sta 323 

Yellow-spotted   willow-slug,   notes  on,   S. 

Dak.  Sta 21 

Zaitha  flumhiea,  notes  on,  Ohio  Sta 292 

Zebra    cabbage    worm,  notes   on,  S.  Dak. 
Sta 21 
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